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Populations of largemouth bass (Micropterus 
salmoides), smallmouth bass (H. dolomieui), and spotted 
bass (H. punctulatus) were sampled in two muskellunge 
(Esox masguinongyl streams, Kinniconick Creek and Tygarts 
Creek, during 1980-1981. This study was performed to 
document the impact muskellunge may have on the three 
black bass species. The fish population was sampled with 
i 
a boat-mounted electrofishing.unit in pools known to be 
inhabited by muskellunge. Water quality parameters were 
taken and be~thic macroinvertebrates were sampled· 
seasonally. This study was carried out in conjunction 
with Dingell-Johnson Project Number F-50: Muskellunge 
Investigations. Spotted bass were the dominant black 
bass species sampled. Ten stations sampled in 
Kinniconick Creek represented 66.6 hours of 
electrofishing in 19.7 stream ki}.ometers and yielded a 
total of 219 spotted bass, 38 smallmouth bass, and 37 
largemouth bass. Seventeen stations, encompassing 22. 7· 
stream kilometers .on Tygarts Creek, sampled for 46.0 
hours, yielded 128 spotted bass, 16 largemouth bass, and 
13 smallmouth bass. Relative weight values were slightly 
lower than standard weights for all three black bass 
species in both streams. Fish scale examinations in b.oth 
streams revealed ·bass growth rates typical of that found 
in Kentucky streams, with Tygarts Creek species showing 
slightly faster growth. Seven age groups of spotted bass 
were found in.both streams, with few spotted bass 
exceeding.300mm before perishing. Largemouth and 
smallmouth bass exceeded 300mm during their sixth and 
fifth year, respectively, in Ki~niconjck Creek, while 
both species reached 300mm during their fifth year in 
Tygarts Creek. Proportional stock density values were 
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adequate for largemouth bass and smallmouth bass in both 
streams, but spotted bass were below preferred levels. 
Food availability was good, based on benthic 
macroinvertebrate and food fish sampling, in both 
streams. Benthic samples, fish populations, and water 
quality parameters indicated high quality water in both 
streams. Muskellunge do not appear to have an impact on 
the black bass population in either stream. 
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CHAPTER I 
INTRODUCTION 
The range of the muskellunge, Esox masguinongy 
Mitchell, is spotty in Kentucky; it is sporadically 
native to the Green, Kentucky, Licking, and Little Sandy 
River drainages, and Kinniconick and Tygarts Creeks (Burr 
and Warren, 1986). Native populations are found in 
streams throughout eastern Kentucky where stream habitat 
has not been severely altered by mining, logging; oil and 
gas exploration, and/or other land disturbance. 
Although not numerous in any body of water, E-
masguinongy exists in at least·two forms, and is 
considered the top predator wherever found. In Kentucky, 
muskellunge live 12 to 15 years, often reaching lengths 
in excess of 120cm and weights over 18kg. Adult stream 
muskellunge are typically 80 to 90cm long, and weights of 
4 to 7kg are common. Several state agency (Ohio, 
Pennsylvania, Tennessee, West Virginia, and Kentucky) 
studies on the Ohio River form of E- masguinongy have 
been completed, but none have dealt with its effect on 
black bass populations. This paper will attempt to do 
so. 
Two muskellunge streams in northeastern Kentucky, 
Kinniconick and Tygarts Creeks, were utilized because an 
1 
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ongoing investigation of the muskellunge fishery was in 
progress. This study was initiated in 1980 as part of 
the Dingell-Johnson (D-J) program for federal aid in 
sport fish restoration. The Dingell-Johnson Act of 1950 
imposes a 10 percent excise tax, collected and divided 
among the states, on rods, reels, creels, and artificial 
baits; the Fisheries Division of the Kentucky Department 
of Fish and Wildlife Resources (KDFWR) matches 25 percent 
of the project cost and is the sole K~ntucky recipient 0£ 
D-J funds. 
During two consecutive years (1980-1981), Kinniconick 
Creek was studied in the spring and Tygarts Creek was 
examined in the summer. According to Kornman (1983), 
this study was initiated to determine (1) the fish 
population structure of muskellunge streams, (2) 
muskellunge age and growth, (3) muskellunge exploitation 
rate and harvest, (4) the contribution of muskellunge 
stockings to the population, (5) benthic 
macroinvertebrate populations, (6) water quality 
conditions, and (7) the management potential for 
developing muskellunge fisheries in native muskellunge 
streams. It was not the intent of the original study to 
sample the black bass population. Because black bass 
population sampling would not hinder the original 
operation, it was decided that researching the role of 
black bass in muskellunge streams would be an efficient 
adjunct. 
3 
The three species of black bass, largemouth bass, 
Micropterus salmoides (Lacepede); smallmouth bass, 
Micropterus dolomieui Lacepede; and spotted or "Kentucky" 
bass, Micropterus punctulatus (Rafinesque), are native to 
the Kinniconick and Tygarts Creek drainages and most of 
Kentucky. Exceptions include the Upper Cumberland River 
above Cumberland Falls, where some doubt exists about M• 
salmoides (Clay, 1975) and M- punctulatus (Maccrimmon and 
Robbins, 1975) being native. 
In local streams, black bass are typically abundant 
and usually the predominant game fish species. It was 
accurately felt that all three species would be found in 
the two muskellunge streams, and that adequate numbers of 
bass would be sampled, with appropriate data gleaned. 
Estimates of relative weight, age and growth, 
length-weight relationships, lateral distribution, and 
population numbers (mark-recapture) were conducted on 
each bass species (food habits were not performed due to 
the limited numbers of bass actually sampled). In 
addition, species diversity and relative abundance were 
performed on the existing fish population. Benthic 
sampling of macroinvertebrates and water quality testing 
were also performed. Physical parameters were checked 
4 
for possible correlation with fish distribution. 
Both Kinniconick Creek and Tygarts Creek are isolated 
Ohio River drainage streams with similar orientations, 
although Tygarts is about 50 percent larger and twice as 
long. Each stream is unique in water chemistry and fish 
biomass. Both streams run parallel to each other, with 
the Licking River drainage to the west and the Little 
Sandy River drainage to the east, but the common bond is 
the excellent muskellunge fishery both exhibit. Figure 1 
shows the Kinniconick and Tygarts Creek drainages and 
their locations in Kentucky. 
Kinniconick Creek 
Kinniconick Creek, an order VI stream, originates in 
southcentral Lewis County, Kentucky, and flows 
northeasterly through the county to join the Ohio River 
near Garrison. The main stream valley is narrow with 
steep slopes, large slump blocks, prominent ledges and 
bluffs of shale, siltstone, and sandstone. Indian Creek 
and Laurel Fork are the two major tributaries. The basin 
is rectangular in shape and encompasses about 655km2 . 
Kinniconick Creek is 82km long and has an average 
gradient of 2.32m/km (within the study area, the gradient 
averaged 1.06m/km). Stream width ranges from lOm at the 
headwaters to over 43m near the mouth. The elevation at 
Figure 1. 
1ngton 
land 
Catlettsburg 
Stream Map of Kinniconick and Tygarts Creek Drainages. 
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its source is 335m above mean sea level; the mouth 
elevation is 148m. Over 60 percent of the stream border 
is forested; the rest consists of agricultural crops, 
mainly corn, tobacco, and pasture bordered by woodlands. 
Geologically, Kinniconick Creek lies within the Interior 
Low Plateau Province, bluegrass section (knobstone 
escarpment and knobs), and northeastern bluegrass 
subsection. This region is made up of Devonian and 
Mississippian deposits. Upper Devonian deposits are 
composed of large amounts of oil shale, potentially 
detrimental to the stream if oil is extracted as an 
energy source. 
Presently Kinniconick Creek has very little 
pollution, other than that from small saw mills and 
agricultural practices. This stream is upland in 
character, with long clear pools and rocky riffles. The 
substrates are mostly cobble, pebble and gravel, with 
occasional boulders and bedrock. It is well shaded and 
generally clears quickly after becoming turbid. It is 
well known for its muskellunge fishing and offers very 
good access for the float fisherman. 
Tygarts creek 
Tygarts creek, an order VI stream, flows in a 
northeasterly direction, beginning in southwest Carter 
6 
County and flowing through Greenup County, where it joins 
the Ohio River near South Shore, Kentucky. The Tygarts 
Creek basin is rectangular, drains about 881km2 , is about 
185km in length, and has an average gradient of 1.35m/km 
(the mean study area gradient was 0.73m/km). Its width 
ranges from about 9m in the headwaters to over 27m near 
the mouth. The origin elevation, near Olive Hill, is 
394m; the elevation at the mouth is 143m. The main 
tributary is Buffalo creek, which enters Tygarts Creek 
from the west near Kehoe, Kentucky. Downstream from 
Olive Hill the stream has a lesser gradient, and occupies 
a narrow, steep valley with sheer bluffs, set deep in the 
hilly upland (Tygarts Gorge). In Tygarts Gorge and 
above, the drainage is mostly forested; below the gorge, 
Tygarts Creek mainly borders agricultural crop lands. 
The ratio of woods to fields is almost the opposite of 
Kinniconick Creek. Tygarts Creek is bordered by more 
fields than Kinniconick, but the banks of Tygarts Creek 
are generally lined with trees. Tygarts Creek lies 
within the Appalachian Plateau Province, following the 
dividing line between this province and the Interior Low 
Plateau province, and is in the Unglaciated Allegheny 
Plateau. The surrounding topography is made up of 
Pennsylvanian and Mississippian deposits. 
Pollution is found in the upper Tygarts creek area: 
7 
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oil wells located above Olive Hill occasionally release 
oil and brine, the city of Olive Hill releases sewage, 
and a large rock quarry, just south of Interstate 6·4, has 
a large amount of limestone runoff. The oil, brine and 
sewage have been serious at times, but they have not 
permanently degraded the stream. The limestone runoff 
has increased alkalinity and may be an asset to Tygarts 
Creek. The creek has a slight color much of the year. 
It is upland in character, with short pools and rocky 
riffles. The substrates are very similar to Kinniconick 
Creek's, except in the lower stretches where the Ohio 
River has a more prominent effect from the backwater 
deposits. This stream is also well known as a 
muskellunge stream. Access is very limited, especially 
in the lower half and in the gorge area, and mainly 
exists at bridge crossings and fords. 
CHAPTER II 
LITERATURE REVIEW 
Prehistoric species Distribution 
Prior to the first known glacial invasion, 
Kinniconick and Tygarts Creeks were part of the huge 
Teays River system. The Teays River began along the 
western side of what is now the Blue Ridge Mountains of 
Virginia and West Virginia and flowed northward to 
central Ohio (Burr and Warren, 1986). From central Ohio, 
there is some confusion as to whether the Teays River 
went west across central Indiana and Illinois through the 
Mohamet Valley to the Mississippi River (Herberg, 1945; 
Wayne, 1952; Teller, 1973) or turned south in Indiana 
through the Wabash Valley to the Ohio River (Fidlar, 
1948) or that an early Pleistocene ice advance blocked 
the Teays through the Mohamet Valley and into the Wabash 
Valley (Wayne, 1952). Kinniconick Creek was part of the 
Portsmouth River system that flowed north through the 
present Scioto River valley, joining the ancient Teays 
River near what is now Waverly, Ohio. Tygarts Creek has 
remained essentially unchanged; it occupies the same 
valley that joined the Teays River near its present 
confluence with the Ohio River (Trautman, 1981). 
During the Pleistocene period, ice caps advanced as 
9 
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glacial invasions into what is now south-central Ohio. 
streams that had drained northward and eastward 
(including the Teays River) were blocked and diverted 
into the ancestral Ohio River (Flint, 1971; Hocutt, et 
al., 1978). As these drainages were cut off to the north 
and east by ice sheets, they ponded. Former drainage 
divides were breached as ponded water overflowed to the 
southwest (Burr and Warren, 1986). Two of the most 
prominent of the breached divides were the Madison Divide 
and the western portion of the Knobstone Escarpment 
(Campbell, et al., 1974). As a result, the Ohio River 
became the region's master stream, following closely the 
original course of the Deep Stage Cincinnati and Pomeroy 
Rivers (Trautman, 1981). 
The Pleistocene glaciers had pronounced effects on 
the distribution of Kentucky fish. The principal effects 
were the elimination of many fish populations (including 
entire species) and the displacement of species further 
south than they had previously occurred (Burr and Warren, 
1986). According to Burr and Warren (1986), species of 
fish displaced into the Ohio River basin were species 
formerly inhabiting the Teays, Hudson Bay and Laurentian 
(Preglacial st. Lawrence - Great Lakes) basins. 
Additional fish species repopulated the glaciated regions 
and crossed the previously uncrossable basin divides 
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through newly established drainages as the ice caps 
retreated. During this period, lower water temperatures 
allowed certain northerly species to drift into southern 
areas. 
The effects of glacial movement on fish distribution 
are shown by the many species occurring in two widely 
separated upland areas on both sides of the Mississippi 
River, the Ozark Plateau in Missouri and the Appalachian 
and Interior Low Plateaus in Kentucky and Tennessee (Burr 
and Warren, 1986). These species are not found in the 
_area between the Plateaus due to the lack of suitable 
habitat. Before the glaciers, the Teays River drainage 
closely resembled the hilly regions in northeastern 
Kentucky (Pflieger, 1971). The Teays connected east 
Kentucky streams with the upper Mississippi River basin, 
and then more directly to the Ozark streams. Their fish 
species had continuous distributions across Illinois, 
Indiana, and Ohio. With the southern movement of the ice 
caps, these species were split into two populations in 
the Ozarks and the Appalachians (Burr and Warren, 1986). 
Some species have separated into two closely related 
populations: the Niangua darter (Etheostoma nianguae) and 
its relative, the arrow darter(~. sagitta), for example, 
and the bluestripe darter (Percina cymatotaenia) and its 
Kentucky relative, the taxonomically undescribed blackfin 
.12 
darter. Other species have reinvaded the glaciated 
areas from the Appalachian area: the muskellunge, 
rosefin shiner (Notropis ardens), popeye shiner (N. 
ariommus), silver shiner (N. photogenis), eastern sand 
darter (Ammocrypta pellucida), and rainbow darter 
(Etheostoma caeruleum). Still other species were 
reintroduced from both the Appalachian and Ozark 
Plateaus: _the northern brook lamprey (Ichthyomyzon 
fossor), streamline chub (Hybopsis dissimilis), spotfin · 
shiner (Notropis spilopterus), redfin shiner (N. 
umbratilis), southern redbelly dace (Phoxinus 
erythrogaster), silver redhorse (Moxostoma anisurum), 
greenside darter (Etheostoma blennioides), and the 
slenderhead darter (Percina phoxocephala) (Burr and 
Warren, 1986). 
The glaciers probably introduced more northerly fish 
species into Kentucky streams. As the ice caps 
dissipated, these species returned to their native 
habitats, but left remnant populations in the Appalachian 
Plateau. Examples are the mottled sculpin (Cottus 
bairdi), redside dace (Clinostomus elongatus), trout 
perch (Percopsis omiscomaycus), least darter (Etheostoma 
microperca), and perhaps the longnose dace (Rhinichthys 
cataractae). 
The muskellunge apparently "overwintered" the ice 
13 
sheets in the Mississippi Refugium (Underhill, 1986). 
The muskellunge moved northward in the ,Mississippi Valley 
and invaded the present northern parts of its range 
through the Ohio River, one or more of the early outfalls 
of the ancestors to the Great Lakes, and water in 
Wisconsin and Minnesota adjacent to the tributaries of 
the upper Mississippi River (Crossman, 1986). Crossman 
(1986) also noted that a number of biological traits of 
present-day muskellunge suggest a riverine species living 
in situations somewhat similar to those inhabited by 
muskellunge in present day Tennessee. 
Much debate has arisen regarding nomenclature of the 
several varieties of muskellunge. For example, Esox 
ohioensis was once the name for the barred form in the 
Ohio River system, but was later changed to Esox 
masguinongy ohioensis (Kornman, 1983). The subspecific 
recognition, however, is no longer considered valid 
(Crossman, 1978). Burr and Warren (1986) feel that 
broodstock tran.splanting from northern waters has likely 
obscured patterns of geographic variation. Presently,~-
masguinongy is the accepted name for all forms. 
As with the muskellunge, the reintroduction of the 
black bass species to glaciated areas came from stock in 
unglaciated regions. The largemouth bass is primarily a 
lentic species. It is the principal warmwater predatory 
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fish in the United States and, as such, is of 
considerable ecological importance (Heidinger, 1975). 
Identification keys for M- salmoides include a spiny 
dorsal fin deeply notched posteriorly, with the shortest 
spine in the notch less than 0.4 times the length of the 
longest; a maxillary extending beyond the posterior 
margin of the eye (except in small young); the 
inter-radial membranes of the anal and soft dorsal fins 
are without scales; the pyloric caeca are profusely 
branched near the base; the glossohyal ("tongue") 
tooth-patch is usually absent or, if present, poorly 
developed; and a lateral band, almost continuous and of 
nearly uniform width, becoming obscure with age, is 
present (Clay, 1975). 
According to Ramsey (1975), the largemouth bass 
(Micropterus salmoides) was one of two species Jordan and 
Evermann (1896) regarded as valid. Hubbs and Bailey 
(1940) confirmed its specific status and designated five 
other names as junior synonyms. Two subspecies are 
generally recognized, the northern variety, M- §. 
salmoides, and the'Florida race, M- §. floridanus 
(Lesueur). The northern subspecies occurs in Kentucky, 
according to Bailey and Hubbs (1949) and Philipp, et al. 
(1983). 
Smallmouth bass (Micropterus dolomieui) is generally 
15 
native to clear, cool streams having moderate current and 
a substrate of rock and gravel (Coble, 1975). It can 
also survive in small ponds (Bennett and Childers, 1957; 
Coble, 1975) and turbid streams (Cleary, 1956). 
Smallmouth differ from the other black basses in having 
the following characteristics: (1) there ~s no dark 
horizontal band along the side, (2) the upper jaw never 
extends b·eyond the eye, and (3) there are 13-15 soft rays 
in the dorsal fin (Coble, 1975). Clay (1975) further 
delimits smallmouth as having anal and soft dorsal fins 
with inter-radial membranes with scales near their bases, 
having simple pyloric caeca, and a glossohyal often with 
a patch of teeth. 
According to Ramsey (1975), Jordan and Evermann 
(1896) regarded the smallmouth as the other of the two 
valid Micropterus species. The smallmouth has been 
further divided into two subspecies: the northern 
smallmouth, M- g. dolomieui, and the Neosho smallmouth, 
M- g. velox (Hubbs and Bailey, 1940). The subspecies M-
g. dolomieui is the form recognized in Kentucky (Burr and 
Warren, 1975). 
The spotted or "Kentucky" bass, Micropterus 
punctulatus, is the most dominant Micropterus species in 
Kentucky native muskellunge streams (Axon and Kornman, 
1986). The spotted bass prefer moderate to large-sized 
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streams having gradients of less than 0.6m/km and long, 
sluggish, rather deep pools (Carver, 1975; Trautman, 
1981). It appears to be more tolerant of turbid waters 
and silty bottoms than largemouth and smallmouth bass 
(Trautman, 1981). The horizontal rows of spots regularly 
arranged below the lateral line have given rise to the 
name "spotted bass" (Vogele, 1975). Clay (1975) furth'er 
described the spotted bass as having a spiny dorsal fin 
with a shallow notch posteriorly, w-ith the shortest spine 
in the dorsal .fin more than 0.6 times the length of the 
longest, the upper jaw not reaching the posterior margin 
of the eye (except in very large individuals), a 
glossohyal with a medium patch of teeth, an unbranched 
pyloric caeca, a color pattern typically a series of 
diamond-shaped dark blotches on the upper side, a broad 
mid-lateral band formed of semi-confluent blotches, and 
horizontal lines of small dusky spots on the lower side. 
In the young-of-the-year spotted bass, the blackish 
, 
caudal fin has ·an orange band near the base, with an 
iridescent white margin (Ramsey and Smitherman, 1972). 
The spotted bass was first identified by Rafinesque 
(1820) as a separate species; he called it Calluirus 
punctulatus in his publication on the fish of the Ohio 
River system. This species was not further recognized 
until Hubbs (1927) described it as a distinct species -
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under the name H· pseudaplites Hubbs. Presently there 
are three recognized subspecies (Hubbs and Bailey, 1940), 
with only the form H- :e: punctulatus (Rafinesque) 
occurring in Kentucky (Burr and Warren, 1986). 
Recent Literature 
Several papers have been produced on stream studies 
of the Ohio River muskellunge (Parsons, 1959 ;-' Clark, 
1964; Riddle, 1975; Miles,· 1978; Harr,ison and Hadley, 
1979; Brewer, 1980; Kornmai:i,, 1!18.3; Jones and Stephens, 
1984; Kornman, 1$85; Monaghan, 1985;· Prather,· '!985; Axon 
and Kornman, 1986; .Kornman,• 1989). • .Little has been 
published on black bass and their relationship to 
muskellunge in cohabited streams. Two literature 
searches were performed through Morehead State 
University, using the Biological Abstracts, Inc. (Biosis) 
data base apd the Dialog Information Servic·es, Inc.', File 
44: Aquatic Science and Fisheries abstracts data base. 
Both programs used various names or forms of black bass 
and muskellunge. A total of ten abstracts were produced, 
but none were suitable for this paper. 
The original studies on Kinniconick and Tygarts 
Creeks were performed in 1819 (Rafinesque, 1820). The 
fishes of eastern Kentucky were later collected and 
reported on by David Starr Jordan in 1876, Albert J. 
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Woolman in 1892 and Wilfred A. Welter in 1938, but not in 
the two study .streams ·.(Clark;" 1941a). It was· not until 
1938 that Kinniconick and Tygarts Creeks .were again 
surveyed, this time.by Minor E. Clark (1941a), the first 
fishery biologist ~mployed by KDFWR. Along with Clark, 
W.R. Allen (1943) e~amined bottom preferences of fish in 
eastern Kentucky streams, including Kinniconick and 
Tygarts creeks, Licking River, and.The Big and Little 
Sandy Rivers. Turner (1963) performed a preimpoundment 
survey on Tygarts Creek at Kehoe. Inventory and stream 
classification in the Tygarts and Kinniconick Creek 
drainages were performed by Evenhuis (1972). Brewer 
(1980) surveyed the muskellunge populations in these 
streams. The latest publication by KDFWR was by Kornman 
(1983), who investigated the muskellunge fishery in 
Kinniconick and Tygarts creeks. 
Several other fish collections have been done by 
other individuals and agencies. The United States Army 
Corps of Engineers (USCE) (1966, 1981) investigated the 
potential for an impoundment on Tygarts Creek. The 
Kentucky Nature Preserves Commission (KNPC) (Harker, et 
al., 1979) initiated an aquatic biota and water quality 
survey in the Appalachian region, which included Tygarts 
Creek. The Kentucky Department of Natural Resources.and 
Environmental Protection, Division of Water (KDNR-DW) 
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(1986a), did a similar review on the biology and water 
quality of Tygarts Creek. A second prepared manuscript 
by KNPC (Hannan, et al., 1984) reviewed the water quality 
and quantity, as well as the biota of the Oil Shale 
Region in Kentucky; included in this report was the 
Kinniconick drainage. The three aforementioned papers 
dealt with water quality, vegetation, physical 
characteristics, algae, diatoms; macroinvertebrates, 
crayfish, and fish. Branson, et al. (1981a) reported on 
fishes collected from Tygarts Creek and the Little Sandy 
River. Warren (1981) published new fish distribution 
records, including Percina phoxocephala, from Tygarts 
Creek. Warren and Cicerello (1983) published a 
manuscript dealing with new Kentucky drainage records for 
fish, two of which were from Kornman•s (1983) study on 
Kinniconick Creek: Notropis ariommus and Percina 
macrocephala. 
There are several other sources of research on 
Kinniconick and Tygarts Creeks. The United-States 
Geological survey (USGS) has available flow data from 
Tygarts Creek from 1940 to the present (Garcia, et al., 
1988). The USGS also provided some physiochemical data. 
KDNR-DW (1990a) provided flow and water quality 
parameters from Tygarts creek. The initial crayfish 
faunal study in Kentucky was performed by Rhoades (1944), 
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and included Kinniconick and Tygarts Creeks. Information 
on the freshwater mussels in Tygarts Creek was supplied 
by papers from Zeto (1979, 1980), and Taylor (1980). 
Warren, et al. (1984) provided information on the 
Kinniconick Creek mussel fauna. 
Hannan, et al. (1982) recommended both Kinniconick 
and Tygarts Creeks be listed as outstanding resource 
waters: Kinniconick for its high water quality, 
biological and ecological assets, and undisturbed 
watershed, and Tygarts creek because of its threatened 
and endangered species (Branson, et al., 1981a; Warren, 
et al., 1986), biological and ecological assets, and 
unique aquatic environment. Kinniconick Creek was 
included as a significant free-flowing stream in the 
National Rivers Inventory (National Park Service, 1982). 
several other studies have been done on northeastern 
Kentucky fish fauna. Icthyofaunal studies have been 
performed on the Big Sandy River drainage by Kirkwood 
(1957), Evenhuis (1972), and Howell (1981). In the 
Licking River drainage, Carter (1950), Charles (1957), 
Jones (1970) and KDNR-DW (1984a, 1986b) have performed 
fish sampling. Within the Daniel Boone National Forest, 
Seehorn (1975) and Branson (1977) have reviewed the 
threatened species. The Red River was sampled by Branson 
(1974) and KDNR-DW (1990b). Although not in the exact 
same area, but still in the Appalachian Plateau, the 
Kentucky River drainage has been the subject of 
ichthyofaunal papers published by Kuehne (1962), Laflin 
(1970), Jones (1973), Lotrich (1973), KDNR-DW (1982), 
Horseman and Branson (1973), and KDNR-DW (1984b). 
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Further stream reviews, including waters with muskellunge 
populations in Kentucky, are those done on the Green 
River by Charles (1964), Murphy (1964), and Retzer, et 
al. (1983). Turner (1959) also sampled fish populations 
in streams containing muskie. 
Many studies have been done on.black bass species. 
In Kentucky very few have been performed on black bass in 
stream habitats. Jones (1968) looked at changes in the 
bass population in Elkhorn Creek, following a size limit 
creel change. Crowell (1984) 'evaluated a 12-:irich 
statewide size limit on the black basses in Elkhorn creek 
and Slate Creek. Presentl¥ Buynak (1990) is looking at 
Elkhorn Creek. 
The spotted bass in streams has been studied, but not 
to the same extent as largemouth and smallmouth bass. 
There is probably more known about smallmouth bass than 
any other species of stream bass (Fajen, 1975a; 1975b; 
1981). Weithman and Anderson (1977), Carline, et al. 
(1986), and Wahl and Stein (1988, 1989) reviewed the 
selective predation of muskie and the vulnerability of 
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small muskie to largemouth bass. Anderson and Weithman 
(1978) dealt with muskellunge and smallmouth bass 
regarding their population balances and Proportional 
Stock Densities (PSD). Specific literature on the black 
basses in streams containing muskellunge populations is 
lacking. 
Fish Sampling 
CHAPTER III 
MATERIALS AND METHODS 
Fish were· sampled by electrofishing and seining. The 
electrofishing gear was mounted on a 4.9 meter Polar 
Craft (CF1651) aluminum flat-bottom boat with an aluminum 
rail surrounding the bow to prevent workers from falling 
into the electrical field. Power was provided by a 
Homelite 5,000 watt, 60 cycle, single phase, 120/240 volt 
generator, with a control box input of 240 volts AC. The 
AC output was controlled by a Smith-Root Type VI 
electrofisher at 60 HZ per second, with variable output 
voltage ranging from Oto 720 volts in 120 volt steps. 
Two stranding covered electric cables, with lead weights, 
provided the anode and cathode, which were attached to 
3.7 meter fiberglass poles, projecting from the bow of 
the boat. Output voltage used while electrofishing in 
Kinniconick Creek ranged from 360 to 480 volts at 5 to 9 
amps; at Tygarts Creek, the output ranged from 240 to 480 
volts, with amperage ranging from 6 to 8. Amps and volts 
varied according to the site conductivity. Fish were 
generally stunned in the area between.the anode and 
cathode, and within a 0.6 meter area beyond each drop. 
Fish were netted and placed in a livewell, to be later 
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identified, weighed, measured, marked and scale sampled. 
Sampled fish were then released near the area where they 
were originally picked up. 
Seine sampling was used primarily to sample fish 
populations in-shallow riffle areas where electrofishing 
was impossible. The delta style seine was lOm by 2m with 
a 5mm mesh. The seine was generally held in a riffle by 
two people, while a third person disturbed the stream 
bottom by kicking and moving rocks to herd fish into the 
seine. At other times, the seine was pulled through 
vegetation and shallow water near the stream edge. Fish 
identified {and documented) were releasedr those that 
could not be identified were preserved in 10% formalin 
for laboratory identification. 
Sample site locations, including many recommended by 
KDFWR personnel, were established with preference given 
to areas where the trailered electrofishing unit could be 
launched, and to pool locations with suitable depth and 
size for muskellunge to inhabit. Some sites were located-
.through topographic maps, and all sites were checked 
visually before sampling. Sites chosen included those 
sampled by Brewer {1980). 
Kinniconick Creek 
Kinniconick Creek {Figure 2), completely in Lewis 
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Figure 2. Kinniconick Creek with Sampling Locations. 
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county, joins the Ohio River at navigation kilometer 
592.34, as measured from the confluence of the 
Monongahela and Allegheny Rivers. Stations were measured 
upstream from the confluence of Kinniconick Creek with 
the Ohio River. 
A total of ten sample sites were established in 
Kinniconick Creek. Fish populations were intermittent~y 
sampled by electrofishing from May 01, 1980 through June 
04, 1980 in all 10 pools, encompassing 19.70 stream 
kilometers (sk). Electrofishing was; again employed from 
April 07, 1981 through June 29, 1981 in nine pools 
containing 18.43 sk. The first three stations were on 
the Garrison Quadrangle Topographic map, station four was 
on the Garrison and Vanceburg maps, station five was on 
the Garrison, Head of Grassy, Vanceburg, and Wesleyville 
maps, station six was on the Head of Grassy and 
Wesleyville maps, stations seven and eight were on the 
Head of Grassy map, station nine was on the Vanceburg 
map, and station ten was on the Head of Grassy and 
Vanceburg maps. Station descriptions (below) are 
abbreviated. 
Station 1 began at the mouth and continued 
upstream 3.70km to the mouth of Greenbrier 
Hollow, just above the first riffle (sk o.oo to 
3.70). Located near Garrison, Kentucky, this 
area is characterized by abundant fish shelter 
of boulders, ledges, logs, and brush. The 
riparian zone covered 20 to 30m. Shade was 5-25 
percent below Highway 10 bridge and 50-75 
percent above. The stream bottom was covered 
with sand, clay, silt, muck, and Ohio River 
backwater detritus. Banks were fairly steep, 
composed of dirt, with very little vegetation 
observed. Pollution observed was occasional 
sewage outflow. Major land usage was urban and 
agriculture. Access was excellent with the USCE 
Garrison Boat Ramp located within the pool. 
Sample dates were 28 May so, 04 June so, 27 May-
81, and 29 May 81. Water tem~eratures during 
sampling dates were 22.75°c. in 1980 and 
19.5o0 c. in 1981. 
Station 2, "Tannery Hole" near Tannery, 
Kentucky, began just above the confluence of 
Trace Creek and continued upstream 1.29km to a 
riffle area just downstream of the Tannery 
School (sk 16.09 to 17.38). Fish shelter was 
abundant, consisting mainly of fallen trees and 
similar woody debris. The riparian zone 
averaged Oto l0m, several lawns joined the bank 
edges. Shade was generally in the 25-50 percent 
range. The bottom of the pool and riffle area 
consisted of boulders, mixed rubble, mixed 
gravel, clay, silt, muck, and detritus. Banks 
were fairly steep and composed of dirt. No 
obvious pollution was observed. Major land· 
usage was agriculture and silviculture. This 
area had very poor access, requiring four wheel 
drive and a winch. As a result only one 
sampling was performed, 29 May so (25.a 0 c). 
Station J, "Cooks Hole", was a pool beginning at 
a riffle 0.5km above the confluence of Rock Run, 
continuing upstream 1.61km to a riffle 0.6km 
downstream of Leatherbelly Branch (sk 18.99 to 
20.60). This pool had abundant fish shelter 
consisting of undercut banks, boulders, ·logs and 
brush. The riparian zone averaged 20m, shade 
covered 5-25 percent. Bottom types consisted of 
a mixture of boulders, mixed rubble and gravel, 
clay, silt, muck, and detritus. This site 
contained 50 percent pool and 50 percent riffle 
areas. There was no obvious pollution. Water 
primrose (Justicia americana) and spatterdock 
(Nuphar advena) were the noted aquatic 
vegetation. Major land usage was agriculture 
and silviculture. This site was sampled 22 May 
so (17.25°c), 28 May so, and 14 May 81 
(13.85°C). 
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Station 4, "Goodwin Eddy", originated at the 
confluence,of McKinney B~an9h, continued 
upstream 1.94km to several islands, 1.0km 
downstream of Puncheon camp Hollow confluence (sk .25.90 to 27.84). No pollution was observed; 
however, there are several'h,onies along the creek 
which could produce sewage effluent. Fish 
shelter was medium in abundance; characterized 
by undercut banks, logs, and brush. Major land 
usage was agriculture on the western bank and 
silviculture on the opposite. The ri~arian zone 
was 10-20 meters on the agriculture side and 
20-30m on the east side. The bottom was 30 
percent boulder and mixed rubble, 9ravel, 60 
percent clay, silt, muck, and detritus. This 
site contained 90 percent pool and 10 percent 
riffle areas. Aquatic vegetation was sparse; 
spatterdock, water primrose, and pond weed (Potamo~eton .§12.) were observed. Access was 
good, with a private low water ford at the head 
of the pool. Sample dates were 08 May 80, 23 
May so, and 13 May 81 (12.2°c) • The water 
temperature was not taken during the 1980 sample 
dates. 
Station 5, "Puncheon Eddy", originated from the 
confluence of Puncheon Camp Hollow Creek, 
continued upstream 2.57km to a riffle ⇒ust 
downstream of the confluence of Pipe Lick Creek 
(sk 28.64 to 31.21). In this unpolluted 
section, fish shelter was medium in abundance; 
mainly undercut banks, boulders, ledges, logs 
and brush. Agriculture was the major land 
usage; the riparian zone averaged 20m. Shade 
covered 25 to 50 percent of the stream. This 
site contained 95 percent pool and 5 percent 
riffle areas. The bottom type was largely clay, 
silt, muck, and detritus in the pool and mostly 
a mixture of rubble and gravel in the riffles. 
Aquatic vegetation was sparse; spatterdock and 
water primrose were observed. Access to this 
site and station 6 was through a low water ford 
to a fishing camp on a large (for a creek) 
island. Sample dates and temperatures were 07 
May so (17.75°c) and os May 81 (13.85°c). 
Station 6, "Pipe Lick Eddy", began at the 
confluence of Pipe Lick creek, continued 
upstream 3.19km to a shallow riffle and low 
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water ford just below the confluence of Sunday 
Lick Creek (sk 31.38 to 34.57). This unpolluted 
pool had abundant fish shelter.of undercut 
banks, boulders, ledge·s, logs and brush. The · 
riparian zone averaged 20 to 30m in this mostly 
agricultural. watershed., Shade covered 25 to 50 
percent of the pool. The bottom type in the 
pool (95. percent of the area), ·was composed of 
bedrock, boulders,_ rubble, clay, muck, and 
detritus. The riffle·bottom consisted of mixed 
rubble and gravel; Aquatic vegetation was 
sparse: mainly spatterdock and water primrose. 
Sample dates were 0.6 May 80 (water temperature 
not determined) and 07 May 81 (12.2°c). 
Station 7, "Bakers Hole", originated at the 
confluence of Dogwood Branch, continued upstream 
0.65km to a shallow riffle just downstream ~fan 
unnamed tributary 1.0km downstream of Litch 
Branch (sk 43.28 through 43.93). Located off 
state Route 59/24 near Camp Dix, Kentuckf, this 
unpolluted site had a medium amount of fish 
shelter: mainly undercut banks, logs and brush. 
The area watershed was mostly agriculture, the 
riparian zone averaged 20m and shade covered 
25-50 percent. The bottom type in the pool (95 
percent of the area) was composed of boulders, 
mixed rubble, clay, silt, muck,- and detritus. 
The riffle bottom was com~osed of mixed rubble 
and coarse gravel. Aquatic vegetation was 
sparse: mainlr spatterdock and water ~rimrose. 
Access was fairly poor with only a private 
man-made ford available for boat launching. 
Fish i;ampling was performed 09 May 80 (14.5°c) 
and 08 April 81 (12.75°c). 
Station 8, "Pine Eddy", extended from the 
confluence of Pine Branch, continued upstream 
2.25km to a long shallow riffle (sk 45.86 to 
48.11). Access was off State Route 59/24 by a 
private ford down Pine Branch or through a hog 
farm to the upper area. The hog farm has been a 
source of animal waste dumping. The major land 
usage was agricultural. The ri~arian zone 
ranged from zero to 30m (depending on location), 
and shade covered 50-75 percent of the stream. 
Fish shelter was abundant: mainly undercut 
banks, boulders, ledges, logs, and brush. The 
bottom type in the pool (80 percent of the area) 
was composed of boulders, mixed rubble, clay, 
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silt, muck, and detritus. The riffle bottom 
consisted of mixed rubble and gravel. Aquatic 
vegetation was sparse; mainly spatterdock and 
water primrose. Fish sampling was performed 02 
May 80 (12.25°c) and 05 April 81 (15.o0 c) •. 
Station 9, "Harrison Hole", was located off 
State Route 24, near Kinniconick, Kentucky. The 
site originated just upstream of the confluence 
of Grassy Branch at a low water ford, continued 
upstream 0.89km to a shallow riffle at an 
unnamed tributary, 0.8km downstream of Miller 
Branch (sk 55:43 to 56.32). Site access was 
relatively poor; only a private ford was 
available for boat launching. Major land usage 
was agricultural. Shade covered 25-50 percent 
of the stream and riparian habitat extended 10 
to 20m from the stream bank. Fish shelter was 
considered medium, consisting of undercut banks,-
logs; and brush. Bottom type in the pool (85 
percent of the area) was largely clay, muck, and 
detritus; in the riffle areas it included a 
mixture of rubble and coarse gravel. Aquatic 
vegetation was sparse,. and included spatterdock 
and water primrose. Fish sampling occurred 09 
May 80 (14.5°c) and 08 April 81 (12.2°c). 
Station 10, "Beaver Hole", was off State Route 
344. It originated at the confluence of Cassidy 
Hollow Creek, beginning at the low water ford 
and continued upstream 1.93km to a shallow 
riffle at the confluence of an unnamed 
tributary, 1.35km downstream of Pell Hollow (sk 
59.37 to 61.30). Access was fair with a private 
low water ford at the lower end of the pool and 
severa1·roadside pull-offs for launching small 
boats. This unpolluted site had abundant fish 
shelter; mainly undercut banks, logs, trees, 
stumps, snags, and brush. Aquatic vegetation, 
although considered sparse, provided good stands 
of dense cover in shallow areas. Aquatic 
vegetation observed was mostly spatterdock and 
water primrose. The riparian zone covered Oto 
10m except-where wooded hillsides joined the 
creek; shade was in the 5-25 percent range. 
Streamside land use was mostly agricultural. 
The stream bed in the pool (90 percent of the 
area) was composed mostly of cla:y, muck, and 
detritus; the riffle bottom consisted of mixed 
rubble and coarse gravel. Fish sampling was 
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performed on 01 May 80 (11.15°c) and 07 April 81 
c1.2°c). 
Tyga.rts creek 
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A total of 17 sampling stations were established in 
Tygarts Creek (Figure 3). Fish populations·were 
intermittently sampled by electrofishing from 11 June 
1980 through 08 August 1980 in 15 pools totaling 14.16 
sk. Electrofishing was again intermittently used from 21 
May 1981 through 18 September 1981 in 12 pools totaling 
is. 98 sk. 
Tygart·s Creek joins the Ohio River at navigation 
kilometer 568.28, as measured downstream from the 
confluence of the Monongahela and Allegheny Rivers. 
Tygarts Creek is completely contained in Greenup and 
Carter Counties. stations were measured upstream from 
the confluence of Trgarts Creek with ·the Ohio River. , 
stations numerically followed those of Kinniconick creek; 
stations 11 and 12 were on the Portsmouth Quadrangle 
Topographic map·; '13 through 15 were on the Load 
Quadrangle; stations 16 th:i;'ough 24 were-on_ the.Tygarts 
Valley map; stations 25 and 26 were on the Grahn map; and 
station 27 was on the Olive Hill map. Stations 11 
through 19 were in Greenup County; stations 20 through 27 
were in carter County. station descriptions (below) are 
abbreviated. 
Lower 
White' Oak Creek 
LittZe White 
Three Prong Br. 
Grassy Creek 
Smokey Creek 
Trough Creek 
Ohio River 
1 
• Sample Stations 
- f!ater Quality and 
Benthia Stations 
Figure 3. Tygarts Creek with Sampling Locations. 
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Station i1•began at the mouth ·and continued 
upstream 4.02km to a log jam and shallow area 
1. 1km downstream of .. Lick• Branch ( sk .o. O to 
4.02). Access was by'launching from the b9at 
ramp on the Ohio.River at South Shore,· Kentucky 
and motoring upstream and into Tygarts Creek. 
The area is surrounded by urban land use,with 
Upper Kings Addition-on the east and south.Shore 
on the west: there were some agricultural areas 
in the upper portion. This. sample site was 
essentially Ohio River backwater: stee~ dirt 
banks were common: bottom types were silt, muck, 
and detritus: 100 percent of the stream was 
pool.· Pollution was present as sewage and 
garbage. Fish shelter was considered medium 
with undercut banks, ledges, logs, and brush. 
No aquatic vegetation was observed. The 
riparian zone averaged 20m, shade covered 25-50 
percent of the stream. Fish sampling occurred 
only on 18 September 81 (ls.s 0 c). 
station 12, near sunshine, Kentucky, was off 
State Route 7, near Horseshoe Lake. The station 
began at the confluence of Lower White Oak 
Creek, continued upstream 4.66km to just 
downstream of Bear Creek (sk 10 •. 46 to 15.12). 
The major land usage was agriculture: pollution 
was relatively absent. The riparian zone ranged 
from zero to 20m, averaging 10 to· 20m: shade 
ranged from 5 to 50 percent, averaging 25-50 
percent. The area consisted of 99 percent pool: 
the stream bottom was made up of silt, muck, and 
detritus. This station was also essentially 
Ohio River backwater with very sluggish flows. 
Fish cover was abundant: mainly undercut banks, 
ledges, logs, stumps, trees, and brush. Aquatic 
vegetation was sparse: only water primrose was 
observed. Fish sampling was performed 23 July 
81 (23.3°c). several glass shrim~ (Palaemonetes 
kadiakensis) were collected at this site. 
station 13 was off State Route 7 at the 
Tennessee Gas plant and cooling pond. It began 
at the confluence of Lick Run Creek, continued 
upstream 1.28km to a shallow riffle just above 
an unnamed tributary 1.8km downstream of Little 
White Oak Creek (sk 45.86 to 47.14). This area 
was sampled on 31 July so. A stream survey form 
was not completed at this site. The land owner 
and his son, the county attorney,, did not allow 
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us back into the stream the second year. Access 
was poor with only ~ne available launch site. 
Stations 14 and 15 were off State Route ·1 and 
downstream from State Route 2. The stations 
began at a shallow riffle 0.7km upstream from 
the confluence of Lost-Creek, continµed upstream 
1.44km to a long shallow riffle 1.45km below the· 
State Route 2 bridge (sk 56.32 through 57.76). 
The two pools or stations were separated by a 
short, shallow riff~e. This area was sampled 
only on 08 Aug 80. A stream survey form was not 
completed because a very irate landowner 
politely(?) asked that we not return. Access 
was very poor, requiring four wheel drive and a 
winch. 
Station 16, "Johnson Hole", began at a riffle at 
the confluence of Slash Hollow, continued 
upstream 1.45km to a long shallow riffle area 
1.0km below the confluence of Old She Hollow (sk 
65.97 to 67.42). The major land usage was 
agricultural, mainly pasture land. Pollution 
was absent: fish shelter was abundant: mostly 
undercut banks, ledges, logs and brush. The 
riparian zone was 0-10m around the fields on the 
west side, 20--JOm along the woods on the east 
side. Shade varied from 5-25 percent around 
fields to 50-75 percent at wooded areas. The 
bottom type in the pools (95 percent of the 
area) consisted of silt, muck, and detritus, 
with small amounts of mixed size rubble, ~ravel, 
and boulders: the riffle area had mixed sizes of 
rubble and gravel. No aquatic vegetation was 
observed. Boat access was poor for trailered 
boats, fair for boats that could be slid into 
the stream from a roadside pull-off. Fish 
sample dates were 06 Aug 80 and 24 July 81 
(2J.J°C) -. 
Station 17, "Old She Hole", was a relatively 
short pool. It began at a low water ford at the 
confluence of Old She Hollow, continued upstream 
0.81km to a log jam at the mouth of an unnamed 
tributary 1.2km below Leatherwood Branch (sk 
68.70 to 69.51). Access to this area was good 
from a ford off State Routes 2/7. In this 
un~olluted site, fish shelter was medium: 
primarily undercut banks, ledges, logs, and 
brush. The riparian zone was,o-1om: shade 
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covered 50-75 percent. The major land usage was 
a~riculture, mainly pasture land. The pool to 
riffle ratio was 98 to 2 percent. Pool bottom 
types were mostly composed of silt, muck, and 
detritus, with some mixed-sized.rock. The 
riffle.bottoms were boulder, mixed rubble.and. 
mixed gravel. Aquatic vegetation was spar·se: 
only water primrose was present. Fish sampling 
occurred 30 July so (26.6°c) and 22 July 81 
(23.3°C). . 
Stations 18 and 19, locally known.as the 
"Leatherwood Hole", were separated by a .short, 
fairly shallow riffle. Access was good off 
State.Route 2/7 (near Tygarts Valley) to a ford 
at the lower end of the pools. The sample sites 
began at the low water fprd at the confluence of 
Leatherwood Branch, continued upstream 2.89km to 
a long shallow riffle, 0.5km below Three Prong· 
Branch (Kehoe, Kentucky). The sample areas were 
separated by a riffle at the confluence of an 
unnamed tributary midway of the area on the east 
side. Stream kilometers were 70.80 to 72.08 for 
the lower Leatherwood Pool (Station 18) and · 
72.08 to 73.69 for the upper area (Station 19). 
Pollution was absent, but garbage dumping was· 
noticed at the upper end of the pool$. Fish 
shelter was abundant: mainly undercut banks,· 
ledges, lo~s, brush, trees, stumps, _and 
submerged islands of muck and debris. The major 
land usage was agriculture (mainly pasture 
land). The riparian zone covered o to l0m, 
~hade covered 50-75 percent of the pools, except 
at the downstream areas where it was 5-25 
percent. Pool to riffle ratio was 98 to 2 
percent~ The bottom type in the ~ools was , 
mostly silt, muck, and detritus with occasional 
outcrops of mix~"-\--size rubble and gravel. -
Bottom type in i!fie riffles was boulder, mixed 
rubble, and mixed gravel. No aquatic vegetation 
was observed. Fish sampling dates and 
temperatures were 26 June so and 20 July 81 
(24,2°c) for the lower site: 28 July so and 21 
July Si (23.9°c) for the upper. 
Station 20, a small pool, began at a low w~ter 
ford at an unnamed tributary 1.4km above the 
confluence of Shaws Branch, continued upstream 
0.32km to a log jam, 1.1km below Ross Branch (sk 
80.45 to ~0.77) •. In this unpolluted section, 
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fish shelter was abundant in the form of 
undercut banks, logs, brush, trees, and stumps. 
The riparian zone was 10-2om: shade covered 
50-75 percent of the pool. Pool to riffle ratio 
was 60 to 40 percent. The pool bottom type was 
mainly composed of silt, muck, and detritus: 
riffle bottom contained boulders, mixed rubble 
and mixed gravel. Due to the small size, this 
·site was sampled only on 25 \June 80. 
Stations 21 and ~2 were pools located below and 
above a low water crossing, known locally as 
11Htiffmans Ford", off State Route 7, east of Iron 
Hill, and north 2.0km on a secondary road. 
Station 21 began at an unnamed tributary 3.3km 
above Ross Branch, continued upstream 0.49km to 
the ford at.the confluence of another unnamed 
tributary (sk 84.47 to 84.96). Station 22 began 
at Huffmans Ford, continued upstream 1.44km to a 
shallow riffle in an acute bend.of the stream 
3.2km below Friends Branch confluence (sk 84.96 
to 86.40). Pollution was absent at both 
stations, other than some garbage dumping in the 
lower pool. Fish shelter was abundant in both 
sites: mainly undercut banks, boulders, ledges, 
logs, trees, and brush. The riparian zone 
averaged 10-2om at both areas: shade covered 
25-50 ~ercent at both pools. Agriculture was 
the maJor land use: pool to riffle ratio was 90 
to 10 percent. Bottom type in the pools was 
mainly silt, ]!IUCk', and detritus.: boulders,· mixed 
rubble; and mixed gravel were also observed at 
Station 21, while Station 22 'additionally 
exhibited bedrock, mixed rubble and mixed 
gravel. The riffle area bottom consisted of 
boulders, mixed-size rubble and gravel.· Aquatic 
vegetation,· considered· sparse·, consisted· only of 
water primrose. Station 21 sampling dates and 
temperatures.were 25 June 80 (20.0°c) and 17 
July 81 (23.3°C).· station 22 sampling dates and 
temperatures were 23 June 80 (20.5°C) and 17 
July 01 (23.3°c). 
Stations 23 and 24 were located south of Iron 
Hill, off State Route 7 near Deevert, Kentucky. 
Station 23, the "Iron Hill Hole", began just 
below the confluence of Clark Branch and 
continued upstream 1.77km to a shallow. ford at 
the mouth of an unnamed tributary 0.1km below an 
old iron bridge (sk 91.23 to 93.00). station 24 
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began at the shallow ford and continued upstream 
0.86km to a long shallow riffle, 2.2km below the 
confluence of Adams Creek (sk 93.00 to 93.80). 
Major land use in this unpolluted section was 
agricultural. Fish shelter was very abundant; 
mainly undercut banks, ledges, logs, brush, 
trees, and beaver lodges. The riparian zone in 
both pools ranged from zero to over 30m, 
averaged 10-2om; shade generall¥ covered 25 to 
50 percent. Pool to riffle ratio was 90 to 10 
percent. ,Bo.ttom type in the pools was 75 
percent silt, muck, and detritus; 25 percent 
boulder, rubble, and gravel. Riffle bottom was 
mainl¥ boulders, mixed rubble and mixed gravel. 
Aquatic vegetation was sparse, only water 
primrose was obser:ved. Access was fair, the 
only site being the low water ford. Fish 
sampl·ing dates and temperatures were 20 June 80 ( 20. 5oc) and 02 July 81 ( 22. 2°c) • ·. · 
stations 25 and 26 were located within the 
Carter caves state Resort Park boundary, near 
Devils Backbone; Station 25 ·began at the 
confluence of Cave Branch (just below State 
Route 182 bridge),·continued upstream·0.48km to 
a shallow narrow riffle (sk 105.07 to 105.55). 
Station 26 began at the shallow riffle and 
continued upstream 0.16km to a long shallow 
riffle, 0.5km downstream of the confluence of 
Smokey Creek (sk 105.55 to 105.71). Obvious 
pollution was absent. Fish shelter was 
abundant: Station 25 had undercut banks, logs, 
trees, and brush; Station 26 contained undercut 
banks, ledges, and boulders, The major land 
usage was silviculture. The riparian zone 
averaged 20 to 30m, shade covered 75 to 100 
percent. The pool to riffle ratio was 90 to 10 
percent at station 25 and 75 to 25 percent at 
station 26. The pool bottom consisted mostl¥ of 
muck, silt, and detritus at Station 25; Station 
26 consisted mainly of boulders, rubble and 
large gravel. The riffle area bottom was mostly 
boulders, mixed-size rubble, and mixed-size 
gravel. Aquatic vegetation was sparse, only 
water primrose was observed. This area. was 
excellent for bank fishermen because it was 
located on state park property; boaters, 
however, would have difficulty launching. Fish 
sampling dates and temperatures were 19 June 80 
and 21 May 81 (11.1°c). 
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station 27 was located east of Olive Hill, 
Kentucky, about 1.1km from the city limits. 
This site.began just above the railroad bridge 
and mouth of an unnamed ·tributary, 2·. 1km above 
confluence of Cory Branch, qontinued upstream 
0.64km to just below the confluence of Bens Run (sk 123.57 to 124.21). There was 9bvious '· · 
pollution-from the sewa~e disposal plant. Fish 
shelter was sparse within this urban area. The 
riparian zone was 0-lOm: shade covered 5 to 25 
percent of the pool and ranged from zero 
upwards. Bottom types in the pool (60 percent 
of the area) consisted mostlf of gravel-sized 
rock, sand,· and silt. The riffle areas-were 
mixed rubble and boulder. Aquatic vegetation 
was sparse, again only water primrose was 
observed. This site was sampled 11 June so, 
water temperature 23.3°c. Because of mechanical 
and logistic problems in 1980, it was a~reed 
that this station would not be-sampled in 1981. 
Water Quality 
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Three stati~ns, an upper, middle and lower site, were 
established in each stream to sample benthic 
invertebrates and water quality parameters. Criteria 
used to determine site locations included: (1) presence 
of a riffle, (2) constant annual flow, and (3) good 
vehicle access. Sample site descriptions are abbreviated 
as follows: 
Kinniconick creek 
Station 1, Lewis County, Garrison Quadrangle. 
Riffle just downstream from confluence of 
Cloverleaf .Branch, near Bevins Chapel, Kentucky, 
off State Route 1306 Csk 6.44). Latitude 38° 
35 1 22 11 , longitude s30 11 1 22 11 • 
station 2, Lewis County, Head of Grassy Quadrangle. Riffle downstream from confluence 
of Pipe Lick Creek, low water ford between pools 
locally known as ".Puncheon Eddy" and "Pipe Lick 
Edd¥", off state Route 2524 (sk 31.30). 
Latitude 38° 29 1 50 11 , longitude 83° 15' 25 11 • 
Station 3, Lewis County, Vanceburg Quadrangle • 
. R_iffle at mouth of Cassidy Hollow Creek, off 
state Route 24, approximately 0.5km upstream 
from confluence of Holly Branch (sk 59.37). 
Latitude 38° 30 1 1011 , longitude 83° 21 1 25 11 • 
Tygarts Creek 
station 1, Greenup County, Portsmouth Quadrangle. Riffle downstream of confluence of 
Lower White Oak Creek, vicinity of Sunshine, 
Kentucky, off State Route 7, near Horseshoe Lake (sk 10.46). Latitude 38° 42' 04 11 , longitude s2°· 
56 1 27 11 • 
station 2, Greenup County, Tygarts Valley Quadrangle. Riffle below state Route 7/2 
bridge, above confluence of Leatherwood Branch, 
vicinity of Tygarts Valley, Kentucky (sk 70.95). 
Latitude 38° 29 1 OS", longitude 83° 01 1 41 11 • 
Station 3, Carter County, Grahn Quadrangle. 
Riffle below State Route 182 bridge, above 
confluence of Cave Branch, near entrance to 
Carter Caves state Resort Park (sk 105.07). 
Latitude 38° 21 1 49 11 , longitude 83° 06 1 38 11 • 
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Water quality and benthic macroinvertebrates were 
sampled from both streams during the spring, summer, and 
fall of 1981. Water quality parameters included 
temperature, dissolved oxygen,. total alkalinity, 
turbidity, and pH. Temperatures and dissolved oxygen 
levels were estabfished with a YSI Model 54°oxygen meter. 
' Temperatures were also taken with 'a standard mercury ·' 
thermometer during most electrofishing sample p~riods. 
Total alkalinity was determined with a Hach Model.AL-AP 
alkalinity test kit, using brom cresol green~methyl red 
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as an indicator, and titrating with o.02·N sulfuric acid. 
Total alkalinity (in grains per gallon of caco3) is equal 
to the total drops of sulfuric aci~ standard solutioni 
grains per gallon was converted to mg/1 by multiplying·by 
17.1. Turbidity, in Formazin Turbidity Units (FTU), .was 
measured with a Hach turbidity meter .scale and 4445 color 
filter. Hydrogen ion concentration (pH) was measured 
with a Le~ds and Nothrop or an Analytical Measurements pH 
meter. 
Data Collection and Calculations 
The mark-reca~ture method was used to estimate black 
bass and muskellunge populations. The.shoreline of each 
sample pool was electrofished twice, once during initial 
marking• efforts and: again during recapture efforts •. -· · 
Exceptions included·narrow pools where one round of 
electrof:i,shing wa~ considered sufficient.or where the 
pool was too iarge.to· cover-and electrofishing was 
limited to one ·hour'· 
0
of sampling at e~ch end. Captured 
,• 
muskellunge and b~ack bass were measured to the nearest 
2mm increment and weighed to the nearest sg· increment. 
scale samples were taken from each fish. Three to six 
scales were taken. from below the lateral line and near 
the end of the depressed pectoral fin of the bass. 
Muskellu_nge scales were taken from the same general area, 
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except above the lateral line. scales f_rom each fish 
' ' 
were s~p~rately placed in a coin envelope, with pertinent 
information recorded. No sex·'determination was made. 
Black bass taken during the marking effort (and all 
muskellunge under 76cm) were marked by clipping one of 
the pectoral or pelvic fins. Recaptured fish were 
identified by species, length, .weight, and which fin was 
clipped. 
The total fish population at each station was sampled 
during the first round.of electrofishing. The upper 
and/or lower sections of each pool was subsampled for 30 
minutes. These subsamples occasionally covered the 
entire pool when the entire shoreline could be sampled in 
30 minutes. During this timed subsample, attempts were 
made to collect all fish observed. During the remaining 
time in each pool, only muskellunge, black bass an'd 
unusual fish, or fish thought not to have been previously 
taken, were collected. Fish collected during the 
subsample period were sorted to species, measured to the 
nearest 2.5cm group, counted, and released. Any fish not 
readily identifiable was preserved in 10 percent formalin 
and later identified in the laboratory. Seining.was 
performed during 1981 in riffles at water quality 
stations; these collections often included species not 
collected by electrofishing. Fish keys by Clay (1975) 
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and Pflieger (1975) were used for fish identification. 
scientific and common names were assigned according to 
Burr and Warren (1986). Some uncommon species were 
donated to one of the following repositories: Eastern 
Kentucky University, Richmond; Minor Clark Fish Hatchery, 
Farmers; Morehead State University, Morehead; or Kentucky 
Nature Preserves Commission, Frankfort. 
Electrofishing data on black bass species collected 
were used to determine·Relative Weight (Wr), Proportional 
Stock Densities (PSD) and Relative Stock· Densities (RSD); 
Relative Weight is an index of body condition or the 
relationship between the length and weight of a fish. It 
is expressed as a percentage of a standard weight (Wege 
and Anderson, 1978). The PSD index is calculated by 
dividing the number of fish of "quality" size by the 
total number of fish longer than the minimum "stock" 
size, then multiplying the quotient by 100. The RSD 
index utilizes the "preferred" size fish in place of the 
"quality size". Both PSD and RSD were calculated using 
the proposed minimum lengths of "stock", "quality", and 
"preferred" sized fish given in Gablehouse (1984). The 
indices of PSD and Wr conform to a concept that a 
satisfactory or objective range can be established 
(Anderson, 1978). Values much above or below the optimum 
range indicate potential problems with fish populations. 
43 
Physical pool characteristics were measured directly 
in the field, when possible, or by using topographic maps 
and a cartometer in the laboratory. Pool length and 
gradient were measured on topographic maps by reading 
elevation and-measuring stream length. Average width was 
measured by taking multiple pool widths, using a 30.Sm 
plastic tape measure. Depths were averaged similarly, 
but were also measured with a calibrated pole or a Tom 
Mann Bird Trap-Hummingbird Super Sixty depth finder. 
General physical characteristics for each sampled pool 
were recorded on a stream survey form (Table 1). 
Black bass age and growth determinations were made by 
reading scales that were moistened, cleaned, and mounted 
between two glass slides. The slides were placed on a 
Bausch and Lomb Tri-simplex microprojector for 
enlargement and projection. Small scales were read using 
the 12 power objective at the standard table top 
projection (60 centimeters, 45X). Larger scales that 
could not be seen completely were read using the 2.7 
power objective projected on the floor (140 centimeters 
from scale to projection surface). The images projected 
on the table top were 1.41 times larger than those 
projected on the floor. Larger scales (those projected 
on the floor) were then multiplied by 1.41 to permit 
comparisons and to utilize a correction factor. 
Table l. Stream survey form. 
STREAM SURVEY 
Date Time a.m. ____ p.m. 
'.fame of stream ________________________________ _ 
Station No.: Order: Crew 
----- ----- -----------------
Exnct location 
Photo No. _____ Description 
Sampling method ______ Rate ____ Quantitative ___ Qualitative ___ _ 
Sampling time: electrofishing ____ gill netting (describe nets) 
Length of area _____ Avg, width Avg. tlepth Surface acres 
----
CHENICAL AND PHYSICAL CHARACTERISTICS 
Air temp. Sur. temp. __ 0.0. _ppm pH ___ Alk. (MO) 
Secchi disk in. Stream condition: High __ Low Nonnal 
Current velocity ______ ft/sec. Volume of flow _____ _ Gradient 
Annual flow: Constant Intermittent ____ _ 
Pollution: Absent Present __ Type ______ Continuous __ Periodic 
Source: 
Fish shelter: Abundant 
Type: Undercut banks 
Riparian zone: 0-10 m 
Shade: 75-100% 
Bottom tYEC (~): 
ll Pool area: Bedrock 
Small rubble (3-6 in) 
Sand Clay Silt 
.Z) Ri:"l\c ;1rca: Bedrock 
Small rubble (3-6 in) 
Sand Clay Silt 
Medium ___ Sparse 
Boulders 
l0-20 m 
25-50% 
Ledges 
20-30 m 
5-25\ 
Logs Brush 
0-5% 
Roulder (>12 in} Large rubble (6-12 in) 
Course gravel (1-3 in) Fine gravel (0.1-1 in) 
Muck Detritus 
RonlJer (::-12 in) L1rgc rubble (6-12 in) 
Course gravel (1-3 in) Fine gravel (0.1-1 in) 
Muck Detritus 
Pool-Riffle ratio in section: _____ % Pool 06 Riffle 
----
,\quatic vcgeatio~: Abundant _____ Common _____ Sparse 
Type--------------------------------
Observations on macroinvertebrates: 
Dominant organisms: 
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Table l. Continued. 
Major land usage in the watershed:---~-------------------
SPORT FISHING 
General reputation: Excellent 
Dominant species in cre~l: 
-~--Good ____ Fair ____ Poor ___ _ 
Fishing pressure: Light _____ Medium _____ Heavy ____ _ 
Best methods:· Bank Wade Boat Float 
Best sections: 
Access: Good ____ Fair _____ Poor ___ _ 
Locations: 
Aesthetic value: Excellent _____ Good ___ _ Fair ____ Poor-----
Recommendations for manag~ment or research: __________________ _ 
LIMITING FACTORS OR PROBLEMS 
Fishery potential limited by: low flow ___ pollution 
Other problC'ms: littering or dumping shoreline clearing 
Flooding: heavy ____ moderate ___ _ limited ___ _ 
Remarks: 
other 
channelization 
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Back-calculations of growth were determined utilizing 
a modification of .the· Lee Method (Lagler, 1956: Everhart 
and Youngs, 1981): usi~g a correction factor determined 
by sc~les from each.species in each stream. The 
correction factor was·determined by calculating the 
regression line represented by plotting the body length 
against the scale measurements. The value on the Y-axis, 
where intercepted by the regression line, is the 
correction factor, and is generally considered as the 
body length at•which scales first appear on the fish. 
The correction factor, different for each species and in 
each stream, was substituted into the follqwing formula: 
L' = C + S 1/S (L-C) 
where: 
L' = length of fish at annulus 
c = correction factor 
S 1 = length of scale radius at annulus 
s = length of total scale radius 
L = total length of fish at capture 
The direct proportion method (L'= S'/S x L) ·was also 
used, but the Lee Method was deemed more ~cceptable. 
Length and weight measurements from each individual 
bass were used to calculate a regression of weight (W) as 
~ function of length (L). The length-weight regression 
line was plotted in millimeters and grams by using an 
equation given by Lagler (1956): 
Log w = Log a+ n·Log L 
The following equations were used to calculate "a" and 
the exponent ."n": 
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Log W X Log L) 2 - Log L X (Log L X Log W) 
Log a= 
N (Log L) 2 - ( Log L) 2 
n = 
Where: 
Log W - (N Log a) 
Log L 
Log w = the loglO 
Log L = the loglO 
of the weight of a 
of the length of a 
N· = number of fish in the sample. 
Benthic macroinvertebrates were collected 
fish 
fish 
using a 
hand held, D-framed (0.75mm mesh) aquatic net •. organisms 
were dislodged by kicking the substrate of a square meter 
area in the riffle above the net. _Two square meter 
samples were taken in riffle areas at each sample site in 
the spring, summer, and fall. All dislodged detritus in 
the net were placed in glass containers, preserved in 80 
percent ethanol, and labeled. In the laboratory, a small 
amount·of 5 percent aqueous rose bengal stain was added 
to aid in sorting organisms from sand, gravel and 
detritus. Samples were then picked for organisms and 
prepared for identification. Specimens were identified 
to family and species level, if possible, by using keys 
from Usinger (1956); Edmunson (1959); Needham and Needham 
(1962); Edmunds, et al. (1976); Merritt and Cummins 
(1978); Pennak (1978); Lehmkuhl (1979); Brigham, et al. 
(1982); and several United states Environmental 
Protection Agency (USEPA) contract publications. 
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Macroinvertebrate collections at each sample location 
were designed to evaluate the level of degradation, if 
any, in both streams sampled. Diversity indices (d) were 
calculated using the Lloyd, Zar, arid Karr (1968) machine 
formula of the Shannon-Weaver (1949) equation: 
d = C/N (N log 10 N - ni log 10 nil, where C is a 
constant (3.321928), N is the total number of 
individuals, and ni is the total number of individuals in 
the ith species. Wilhm (1970) stated that the diversity 
index, "d", had values generally between three and four 
in unpolluted waters and less than one in polluted 
waters. Values between these ranges were considered 
variations of moderately polluted waters. 
United States Environmental Protection Agency (USEPA) 
research has shown that "d" lacks the se~sitivity to 
demonstrate differences between slight to moderate 
degradation. Lloyd and Ghelardi (1964) devised a formula 
for determining equitability. This formula (e = s'/s) 
compares the number of species in a sample("s") with the 
number of species expected from natural communities ( "s "') 
based on the tabulated values of "d". Equitability ("e") 
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has been found to be sensitive to slight levels of 
degradation, Equitability values range from zero for 
polluted waters to one for clean water, except in cases 
where there are relatively few specimens with several 
taxa represented (Weber, 1973). Such a situation could 
result in values greater than one. Equitability usually 
ranges from 0.6 to 0.8 in most southeastern streams. 
Even the slightest degradation can result in equitability 
dropping to values from 0. 0 to 0. 3 (Weber, 1973) .• 
Kinnioonick creek 
CHAPTER I:V 
RESULTS AND DI:SCUSSI:ON 
During 1980, 10 pools (19.72 sk) in Kinniconick Creek 
were electrofished. Nine pools ·(18.43 sk) were 
electrofished during 1981. Muskellunge were evenly 
distributed throughout the sample sites. Nineteen 
muskellunge were captured during 1980.: 11. others were 
sighted, but not captured. Duririg 1981, 16 were 
captured, while 9 others were observed, but not captured. 
Mean capture rates were 0.5 muskellunge per hour in both 
years. Eight legal-sized (>762mm) muskellunge were 
captured during 1980: five were captured during 1981. 
The average.-muske;Llunge collected. during both ·,years was··· 
.r , . 
589. 3mm_. long and·-· weighed 1. 77kg, with a range· from· . 
. . . ' . . '• . 
261.6mm (0.09kg) to 876.3mm (4.51kg) in length. 
During 1980, 125 black bass were collected from 
Kinniconick Creek:. 169 were captured in 1981. Spotted 
. . . ' : . ' . . 
bass comprised 79 'perce'nt of Micropterus collected in 
1980,_ 71 percent in 1981 (range was 50-100 percent at 
individual stations), and 74 percent for both years. 
Although all three black bass species were collected from 
most stations, the spotted.bass dominated in all 
locations (Table 2). This dominance was expected because 
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'l'able 2. Black bass captured in Kinniconick creek, 
1980 - 1981. 
1980 1981 
station 
Number LMB SMB SPB LMB SMB SPB LMB 
1 3 2 8 10 1 11 13 
2 2 1 6 NS NS NS 2 
3 0 3 5 0 6 15 0 
4 1 0 8 2 4 11 3 
5 -2 0 20 4 0 32 6 
6 0 1 25 1 5 21 1 
7 1 3 10 0 0 4 1 
8 0 2 5 5 6 20 5 
9 3 0 3 0 1 4 3 
10 0 2 9 3 1 2 3 
Total 12 14 99 25 24 124 37 
Percent 10 11 79 14 14 72 13 
LMB - Largemouth Bass, Micropterus salmoides. 
SMB - Smallmouth Bass, Micropterus dolomieui. 
SPB - Spotted Bass, Micropterus punctulatus. 
NS - No sampling. 
'l'O'l'AL 
SMB 
3 
1 
9 
4 
0 
6 
3 
8 
1 
3 
38 
13 
51 
SPB 
19 
6 
20 
19 
52 
46 
14 
25 
7 
11 
219 
74 
52 
sampling was limited to muskellunge-inhabited pools of 
adequate depth and area (Kornman, 1983). According to 
Douglas (1974), spotted bass are widely distributed and 
commonly found in deep pools of moderate or large-size 
streams of rather low gradient, an apt description of the 
sampled pools preferred by muskellunge in both study 
streams. Smallmouth bass numbers were low because the 
sampling sites did not include this species preferred 
habitat type (riffle and raceway areas). Largemouth 
bass, representing 13 percent of the bass population, 
were not present.in the numbers expected, although 
sampling was done primarily in their habitat (pools). 
Funk (1975) suggested that largemouth bass require a 
relatively high biomass to dominate in stream situations. 
Other muskellunge studies have shown largemouth bass 
dominating the Micropterus species in streams such as 
Kentucky's Little Sandy River (Axon, 1988) and Collins 
Fork (Jones and Stephens, 1984), and the Cumberland River 
Drainage in Tennessee (Riddle, 1975). In the Emory River 
Drainage, Tennessee, smallmouth bass were the dominant 
black bass species in muskellunge streams (Riddle, 1975). 
Kornman (1985) found largemouth bass as abundant as 
spotted bass in Station Camp Creek. In the Redbird 
River, the smallmouth bass was equally abundant with 
spotted bass (Jones and Stephens, 1984). Axon and 
Kornman (1986) noted that spotted bass was the dominant 
black bass species in 9 of the 12 native muskellunge 
streams, studied to that time, in Kentucky. 
53 
Mark-recapture estimates were made at most 1981 
Kinniconick Creek black bass sample sites, using the 
Petersen Formula, with modifications by Ricker (1975) and 
Chapman (Lagler, 1956), to estimate their numbers in 
proportion to the total muskellunge habitat (Table 3). 
The percent of each species captured was then.used to 
estimate the standing crop of that species within the 
stream (Table 4). The Ricker Modification was deemed 
more accurate and was used exclusively. Population 
estimates were found inaccurate when fewer than four 
recaptures were made (Robson and Regier, 1964). Everhart 
and Youngs (1981) felt that the Petersen Formula was 
negatively biased, and that estimates were less than the 
true population size, especially with small sample sizes. 
During electrofishing, many black bass throughout the 
stream were observed, but not captured, lending credence 
to the negative bias theory. 
Population estim_ates can be expressed in fish per 
kilometer because most streams are viewed in a distance 
rather than an area relationship. Bre~er (1980) 
estimated Kinniconick to contain 30.57 km of muskellunge 
pool habitat; estimates of the black bass population were 
,. 
' 
Table 3. Black :bass mark - recapture resul.ts, 
Kinniconick creek. 
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Marking Effort 
t of Fish 
Recapture Effort 
station 
Num:ber 
Spotted Bass: 
1 9 
3 12 
4 11 
5 14 
6 20 
7 4 
8 13 
9 2 
10 2 
Total 87 
Smallmouth Bass: 
1 0 
3 4 
4 2 
6 4 
8 2 
9 1 
10 1 
Total 14 
Largemouth Bass: 
1 5 
4 1 
5 1 
6 1 
8 4 
10 2 
Total 14 
Total, a],l 115 . 
t of Unmarked 
Fish 
2 
3 
0 
18 
1 
0 
7 
2 
0 
33 
1 
2 
2 
1 
4 
0 
0 
10 
5 
1 
3 
0 
1 
1 
11 
54 
i of Marked 
Fish 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
2 
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Table 4. Black bass population_ estimates based on 
mark - recapture efforts in Kinniconick Creek. 
Pool Number Recapture Effort 
Station Length of Pop. 
Number (km) Marked Fish Unmarked Marked Est. 
Fish Fish 
1 3.70 14 8 0 135 
3 .1. 61 16 5 1 51 
4 1.94 14 3 0 60 
5 2.57 15 21 1 176 
6 3.19 25 2 0 78 
7 0.65 4 0 0 5 
8 2.25 19 12 0 260 
9. 0.89 3 2 0 12 
10 1.93 5 1 0 12 
Total 18.7 ll,5 54 2· 789 
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made using his distance parameter. The total black. bass 
population estimate in these pools was 1288 (42/km). 
Spotted bass repre.s~nted 911 (30/km) of those fish,. 259 
of them (8/kln) were adult fish [~249mm (Carlander, 
1977)). The smallmouth bass population estimate was 181 
fish (6/km), including 51 (2/km) large enough to 
reproduce. The largemouth bass population was estimated 
at 196 (6/km), with 140 (<1/km) of them immature. With 
the 305mm size limit on black bass imposed by KDFWR at 
the time of this study, an estimated 60 spotted bass 
(2/km), 39· smallmouth bass (1/km), and 38 largemouth bass 
(1/km) were of harvestable size in Kinniconick Creek 
muskellunge pools. 
Length-weight relationships were calculated on 128 
spotted bass, 27 smallmouth bass, and 26 largemouth bass 
captured in Kinniconick Creek. The spotted bass 
relationship, expressed as Log W = 3.2848Log L - 5.5542 
is shown in Figure 4, along with Anderson's standard 
length-weight relationship of Log W = 3.2336Log L -
5.3994. For smallmouth bass (Figure 5), the relationship 
was 'Log W = 3.1277Log L - 5.1861 and the standard was Lo_g 
W = 3.055Log L - 4.983. Largemouth bass length-weight 
relationships are shown in Figure 6, with Log W = 
3·.5682Log L - 6.2691 as the local population equation, 
while the standard was Log W = 3.191Log L - 5.316. All 
}!eight (gJ 
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Figure 4, Length - Weight Relationship of Spotted Bass Captured 
in Kinniconick Creek during 1980 - 1981, 
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Figure 5. Length - Weight Relationship of Smallmouth Bass Captured 
in Kinniconick Creek during 1980 - 1981. 
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Figure 6, Length - Weight Relationship of Largemouth Bass Captured 
in Kinniconick Creek during 1980 - 1981, 
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350 
60 
measurements were in grams and millimeters. Calculated 
weights compared favorably with standard weights for all 
three species. As has been the general rule for bass in 
northeastern Kentucky, their weights were slightly below 
the standard weight at any given length. 
Relative weight (Wr) is a relatively new index of 
condition that compares the actual weight of a fish to a 
standard ~eight based on the total length of that fish 
(Wege and Anderson,· 1978). Relative weights are shown as 
a percentage of standard weight, with 100 percent being 
optimum and values between 95 and 100 percent being 
"acceptable". Black bass are grouped according to size 
and species for mean wr•s. Table 5 lists the bass 
species, length groups and mean Wr's from Kinniconick 
Creek in 1981. 
-, 
Table 5. Relative Weight values (Wr) for black bass 
species collected from Kinniconick Creek in 
1981. 
Species 
Largemouth bas.s 
Smallmouth bass 
Spotted bass 
200-299mm 
Number Wr 
17 99.55 
12 107.32 
106 91.62 
Total Length 
300-380mm 
Number 
3 
3 
22 
Wr 
106.24 
94.80 
82.74 
>380mm 
Number Wr 
3 81.35 
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Black bass smaller than 200mm are usually not 
calculated for Wr's because weights must be within± 1 
percent of their actual weight and field scales are 
proportionately· less accurate for lower weights. In 
addition, calculated spotted bass Wr's (Figure 7) showed 
wide ranges for bass under 200mm. Generally, the numbers 
of largemouth and smallmouth bass utilized for Wr 
calculations were too low to accurately assess the 
condition of those species. Spotted bass Wr's, although 
low, are comparable to Wr values for that species 
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Figure 7. Kinniconick Creek Spotted Bass Relative Weight (Wr) per Centimeter Group. 
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throughout northeastern Kentucky (Buynak, 1990). 
According to Wege and Anderson (1978), the mean Wr of 
black bass less than 300mm is significantly correlated to 
the log density of prey (total weight of all cyprinids, 
centrarchids other than bass, and ictalurids other than 
channel catfish) smaller than 76mm. Apparently 
Kinniconick Creek does not have sufficient prey available 
for small spotted bass; however, when Wr's were plotted 
by stations (Figure 8) low values were found only in the 
upper one-third of the stream, where low biomass is 
probably the key to low Wr's. No correlation was 
apparent when relative weights were calculated for each 
age group. 
Proportional stock Density (PSD) was calculated by 
dividing the number of fish of quality size by the total 
number longer than the minimum stock size, then 
multiplying the quotient by 100 (Anderson, 1978). stock 
and quality lengths, according to Gabelhouse (1984), are 
200mm and 300mm, respectively, for largemouth bass; 180mm 
and 280mm, respectively, for smallmouth and spotted bass. 
The preferred range of PSD values for black bass species 
was 40-60 percent (Anderson and Weithman, 1978; Anderson, 
1978). In Kinniconick Creek, the PSD-values were 41.9 
for largemouth bass, 36.7 for smallmouth bass, and 22.9 
for spotted bass. Proportional Stock Densities were 
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Figure 8. Kinniconick Creek Spotted Bass Relative Weight (Wr) per Sample Station. 
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satisfactory only for largemouth bass. 
Relative stock Density (RSD) is a variation of PSD 
(Anderson, 1978), wherein preferred size fish are used 
instead of quality size. The RSD values for largemouth, 
smallmouth, and spotted bass were 22.6, 16.7, and 3.8, 
respectively. Preferred sizes were 380mm for largemouth 
bass and 350mm for smallmouth and spotted bass. Relative 
stock Density values are mostly irrelevant for stream 
fish, especially for spotted bass because they tend to 
grow fairly slow and are short-lived; however, the values 
for largemouth and smallmouth bass were satisfactory. 
Age and growth of black bass in Kinniconick Creek 
were calculated using the most convenient and widely-used 
method available without having to sacrifice the fish. 
Scales were taken from below the lateral line and behind 
the pectoral fin of each fish, and interpreted following 
procedures set forth by• Erickson (1967) •. All scales were 
taken during April and May; thus, very few had new 
growth. Bryan (1964), as reported by Carver (1975), 
noticed spotted bass from the Ohio River had annulus 
formation occurring from April through May; these 
findings correspond to those of this study. 
Scale samples from 24 smallmouth bass from the 1981 
sampling were usable for age and growth calculations. 
The Y-intercept (correction factor) used in the modified 
66 
Lee Method was 23.109911. 
' 
Average calculated age and 
' ' •, growth is reported in.Table 6. Age groups I·through VIII 
were collected: age .. III was the dominant year class • 
. 
Smallm9uth bass reached the legal size limit sometime 
during their fifth grow,ing season. The· means, ranges, 
' " . ' ' 
and 95 percent confidence levels for each age group are 
shown in Figure 9. Age and growth of smallmouth bass per 
pool sampled were also. calculated: no significant 
difference was observed. 
sca+es from 26 Kinniconick creek largemouth bass from 
1980-81 were used for age and growth calculations. The 
Y-intercept, obtained by the regression line from scale 
measurements plotted against body length, was 28.897685. 
This value was utilized as the correction factor for back 
calculations (modified Lee Method). Average calculated 
age and growth can be seen in Table 7. Age groups I 
through XI were collected: age V was the dominant year 
class. Largemouth bass in Kinniconick Creek reached the 
legal harvestable size (305mm) late in the sixth growing 
season. Means, ranges, and 95 percent confidence levels 
for each age group are shown in Figure 10. Age and 
growth of largemouth bass per pool sampled showed no 
significant difference. 
The dominant Kinniconick Creek J:,lack bass sampled ·was 
the spotted bass. Scales from 120 spotted bass from the 
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Table 6, Average calculated total length of smallmouth bass collected fran 
Kimiconick Creek in 1981~ 
Total Length (nm) at AMUlus Mean 
Year Age Total 
Class Group Niirber 2 3 4 5 6 7 8 Length 
1980 56.3 84.0 
1979 II 3 84.9 160.9 179.7 
1978 I II 10 76.4 131.2 194.2 198.4 
1977 JV 4 81,3 136.5 184.5 235.5 235.5 
1976 V 2 70.3 154,6 223.9 279.5 351.5 351.5 
1975 VI 2 88.6 152.3 221.9 298. 1 324.8 357.0 357.0 
1974 VJ I 77.8 143. 1 193.7 275.0 321.7 353.7 391.0 391.0 
1973 VII I 64.4 121 .5 176.6 221 .8 259.2 320.2 359,5 389.0 389.0 
Total 24 
Average calculated 
length (nm) 77.4 140.0 197. 1 259.4 322.2 347.0 375.3 389.0 
Average calculated 
weight (g) 5.3 33.7 98.4 231.7 456.0 547. 1 732.8 824. 1 
600 
500 
! 400 
.. 
~ 
"' • 
• 
"' 
300 
200 
100 
b Mean 95% Confidence Level Range 
l 2 3 4 s 
Age (years) 
• 
6 ? 8 
Figure 9. Smallmouth Bass Age and Growth in Kinniconick Creek. 
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Table 7. Average calculated total length of largemouth bass collected 
from Kinniconick Creek in 1980 ~ 1981. 
Total Length .(rrm) at Annulus Mean 
Year Age 
-------------------- Total 
Class Group Nurber 
1980 
2 
4 
4 
9 
2 
1 
2 3 4 5 6 7 8 
86.4 
60.1 161.1 
64.2 165.6 227.5 
51.7 121.9 202.0 260.3 
40.1 91.3 143.6 198.1 247.8 
33.2 83.0 140.1 196.1 271.4 307 
24.7 66.9 105.3 193.4 289.3 354 410 
9 10 11 
27.0 70.3 111.8 171.3 218.2 262 298 326 366 422 
29.5 122.0 178.5 242.6 314.3 371 418 463 497 533 
Length 
117.0 
180.5 
247.0 
260.3 
255.9 
320.0 
410.0 
422.0 
533.0 
1979 II 
1978 111 
1977 IV 
1976 V 
1975 VI 
1974 VI I 
1971 X 
1970* X 
1970 XI 54.1107.3152.0 198.8 247.7 282 339 392 431 465 503 503.0 
Total 26 
Average calculated 
length (nm) 47.4 113.2 166.9 211.7 256.2 314 366 394 431 474 503 
• Collected during 1980, others in 1981. 
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1981 sa~pling were utilized for age and growth. Table 8 
shows the average calculated length per age group. The 
correction factor used was 30.199332, a correlate af the 
factor r~ported'by:'B~an (1964) from. Ohio.River fish 
ranging from._18 to 34mm (Carver,_ 1975). Ag.e o to age VIII 
fish were collected: the dominant group was·age III. 
Very few age VIII spotted bass have been reported in any 
study: Carlander (1977) reported none and Vogele (1975) 
mentioned seven as the maximum age. The two fish aged 
eight were carefully checked several_ times for false 
annuli before being utilized for age-growth calculations. 
These two eight-year-old fish had just deposited the 
final annuli: they showed slightly above-average growth 
rates, and were the only age group containing all legal 
size spotted bass (at that time) collected during the 
1981 sampling. The mean, range, and standard deviations 
for all age groups are shown in Figure 11. The mean 
length at age II per sample site in Kinniconick Creek is 
shown ip. Figure·12: no significant differences were shown 
between pools. Further correlations between muskellunge 
and spotted bass could not be made because muskellunge 
were at consistent levels throughout Kinniconick Creek. 
Age II growth was utilized since all sample sites 
contained fish of this age. From scale sample analysis, 
the majority of spotted bass collected in Kinniconick 
Table 8. Average calculated total length of spotted bass collected from 
Kinniconick Creek in 1980 - 1981. 
Total Length (nm) at Annulus Mean 
Year Age 
------------------ Total 
Class Group Nurber 2 3 4 5 6 7 8 Length 
1980 23 98.1 102.4 
1979 11 8 75.4 137.5 136.7 
1978 111 29 85.1 129.7 182.1 182.6 
1977 IV 17 89.2 130.7 177.0 219.8 221.9 
1976 V 21 94.6 136.5 178.4 215.9 252.3 254.3 
1975 VI 15 93.6 139.7 180.1 213.2 240.3 266.8 266.8 
1974 VII 5 80.5 136.2 177.6 208.8 237.4 264.5 288.8 288.8 
1973 VIII 2 105.3 146.2 177.9 223.5 257.2 289.7 318.1 341.5 341.5 
Total 120 
Average calculated 
length (nm) 90.1 134.2 179.6 216.0 246.6 268.4 297.2 341.5 
Average calculated 
weight (g) 7.4 27.3 70.8 129.7 201.4 266.1 371.5 584.8 
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Figure ll. Spotted Sass Age and Growth in Kinniconick Creek. 
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Figure 12, Mean Length and Range of Age II Spotted Bass 
per Pool Sampled in Kinniconick Creek. 
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Creek had not reached the legal harvestable size (at that 
time) before reaching their maximum age. 
Catch per unit effort (CPUE) is an efficient way to 
compare populations of fish sampled with electrofishing 
gear. CPUE can be expressed in any length of time; 
although actual stream data was·taken in 15-, 30-, and 
GO-minute intervals, in this study it was expressed in 
per hour u.nits. This sampling data is comparable to 
Tygarts Creek sampling data because the same boat and 
crew was utilized; however, comparisons to other streams 
are for general trends only. 
Game fish populations were sampled a total of 66.63 
hours in Kinniconick creek. Spotted bass were collected 
at a CPUE rate of 3.1 fish per hour, while muskellunge, 
largemouth bass, and smallmouth bass were all sampled at 
a rate of 0.5 fish per hour (Table 9). Catch per unit 
effort (fish per hour) ranged from Oto 1.5 for 
smallmouth bass, o to 1.2 for largemouth bass, and 1.4 to 
5.5 for spotted bass. Catch per unit effort variability 
was minor for all species, except spotted bass. Catch 
rates for spotted bass are shown in Figure 13 for each 
sample pool; stations 5, 6, and 7 had the highest CPUE. 
When CPUEs for muskellunge and bass are plotted together 
(Figure 14), a general inverse relationship is seen. 
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Table 9. Catch rates ~er hour (CPUE) of black bass and 
muskellunge in Kinniconick Creek, 1980 - 1981. 
Station Largemouth Smallmouth Spotted Hours 
Number Muskellunge Bass Bass .Bass Sampled 
1 0.4 1.2 0.3 1.7 8.02 
2 o.o 0.7 0.3 2.0 3.00 
3 0.3 o.o 1.5 3.3 6.10 
4 0.9 0.4 0.5 2.5 7.63 
5 0.6 0.6 o .. 0 5.5 9.41 
6 0.6 0.1 0.7 5.1 9,08 
7 0.8 0.4 1.2 5.4 2.57 
8 0.4 0.6 0.9 2.8 9.06 
9 0.5 0.8 0.3 1.9 3.71 
10 0.6 0.4 0.4 1.4 8.05 
Mean 0.5 0.5 0.5 3.1 
Total 66.63 
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Figure 13. Kinniconick Creek Spotted Bass Catch Rates (CPUE) per Sample Station. 
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Tygarts creek 
Fifteen pools, representing 13.97 sk, were 
electrofished during 1980, while 12 stations, 
representing 18. 97 sk, were sampled during 1981. During, 
·the two sampling years, 17 different pools, encompassing 
22.65 kilometers of Tygarts Creek and containing 40.08 
hectares, were evaluated. A large section of the lower 
portion of Tygarts Creek was not sampled due to lack of 
suitable access. A total of 59 muskellunge were sampled 
' ' in this stream, 24 in 1980 and 35 in 1981. An additional 
18 muskellunge in 1980 and 8 in 1981 were observed, but 
not captured. Of the muskellunge captured, eight were 
greater than the legal size limit for harvest (762mm) in 
1980 apd six in 1981. Muskellunge were captured at a 
rate of 1.0 fish per hour (CPUE) in 1980 and a 1.7 fish 
per hour in 1981. The mean capture rate was 1.3 fish per 
hour, 260 percent higher than Kinniconick Creek. The 
majority (55 of 59) of muskellunge captured were in the 
middle section .of the stream,·downstream from Carter 
Caves State Resort Park. In 1981, 22_ of the 35 
muskellunge captured came from stations 23 and 24 in the 
middle section of the stream. Kornman· (1983) speculated 
that this concentration may be .z::elated to _t)le_preferred 
water ·tempera.t~rek provided by underwater ·springs from 
' ' . . " . 
·the caves area. Hoyt and Kruskamp (1979) .also reported a 
similar concentration of muskellunge -in an underwater 
spring system in a section of Kentucky's Barren River. 
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A total of 157 black bass were collected from Tygarts 
creek during two years sampling. During the 1980 
sampling, 75 black bass were collected: spotted bass 
comprised 84 percent; smallmouth bass, 12 percent; and 
largemouth bass, 4 percent. Of the 82 black bass 
collected .during 1981, spotted bass made up 79 percent, 
smallmouth bass 5 percent and largemouth bass 16 percent. 
overall, spotted bass. made up 82 percent of the black 
bass population in Tygarts Creek pool habitat (Table 10). 
Spotted bass was the only Micropterus taken in every 
sample pool. As_in Kinniconick, largemouth bass numbers 
were lower than expected. Largemouth bass made up only 
about 10 percen~ of the total black bass population 
during the study period. Sample sites in both streams 
were suitable for the species, but apparently_biomass is 
lacking for its_proliferation;. because it was not the 
muskellunge population that kept their numbers down. 
Muskelluj,ge wer·e not· taken in the .upper- and lower-most 
sample stations •.. _ . 
A modified ver-~ion of the Petersen and Chapman 
Formulae·were used to estimate the 1981 black bass 
population in Tygarts Creek. The initial electrofishing 
effort in each pool was used to. mark all black bass 
Table 10. Black bass captured in Tygarts Creek, 
1980 - 1981. 
' •,' { 
' 1980 1981 
Station 
NUmber- , , LMB SMB : SPB JiMB SMB SPB ".LMB 
11 NS NS NS 4 0 17 4 
12 NS ·.NS NS 0 
,. ,, 
0 2 0 
13 0 0 9 NS NS NS 0 
14 0 0 1 NS NS NS 0 
15 0 0 1 NS NS NS 0 
16 0 0 3 1 0 8 1 
17 0 0 2 1 1 6 1 
18 0 3 5 0 1 4 0 
19 0 0- 1 0 2 4 0 
20 0 0 3 NS NS NS 0 
21 0 1 10 1 0 4 1 
22 0 0 6 2 0 3 2 
23 2 0 12 3 0 5 5 
24 0 0 1 0 0 5 0 
25 1 0 3 0 0 2 1 
26 0 1 5 1 0 5 1 
27 0 4 1 NS NS NS 0 
Total 3 9 63 13 4 65 16 
Percent 4 12 84 16 5 79 10 
LMB - Largemouth Bass, Micropterus salmoides. 
SMB - smallmouth Bass, Micropterus dolomieui. 
SPB - Spotted Bass, Micropterus punctulatus. • 
NS - No sampling. 
Total 
SMB 
0 
0 
0 
0 
0 
0 
1 
4 
2 
0 
1 
0 
0 
0 
0 
1 
4 
13 
8 
81 
SPB 
17 
2. 
9 
1 
1. 
11 
8 
9 
5 
3 
14 
9 
17 
6 
5 
10 
1 
128 
82 
82 
captured. A second pool sampling was utilized as a 
recapture effort.- Both The Petersen and Chapman formulae 
are based on one recapture sample •. Again, the Petersen 
Formula was used exclusively because it has been shown 
the more accurate of the two. Population estimates-were 
extremely low in this stream, partly due to the Petersen 
Formula bias with low recaptures, partly due to the short 
pools, and partly due to the overall low numbers of bass 
captured. 
Brewer (1980}" estimated Tygarts Creek to contain 
about 69 .• 19 sk of: muskellunge pool habitat. Within the 
14.95 sk sampled in the present study, 62 black bass or 
4.15 fish per sk (Table 11) were captured for the 
mark-recapture study. Based on Petersen's Formula, an 
estimated 143 black bass were ·in the area sampled (Table 
12). An estimate expanded to the pools was 662 black 
bass (9.57 fish per sk), of which 540 were spotted bass. 
There were an estimated 122 adult spotted bass (~249mm), 
and 38 of th,ose were over the legal size limit during 
1981 (~305mm). · The smallmouth bass fishery was estimated 
to contain 55 fish (one per sk) in muskellunge pool 
habitat, 21 (0.3 per sk) greater than 249mm and 17 (0.25 
per sk) over the legal harvest size. An estimated 67 
largemouth bass (1/sk) inhabited muskellunge pool habitat 
in Tygarts Creek, 21 of which (0;3 per sk) were of 
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Table 11. Black bass mark - recapture results, Tygarts 
creek. 
Marking Effort Recapture Effort 
station 
Number I of Fish i of unmarked # of Marked 
Fish Fish 
Spotted bass: 
12 1 1 0 
16 5 3 0 
17 4 3 1 
18 3 1 0 
19 3 1 0 
21 2 2 0 
22 3 0 0 
23 2 3 0 
24 3 2 1 
25 1 1 O· 
26 1 4 0 
Total· 28 21 2 
Smallmouth bass: 
17 1 0 0 
18 0 1 0 
19 2 0 0 
Total 3 1 0 
Largemouth bass: 
16 1 0 0 
17 0 1 0 
21 1 0 0 
22 1 1 0 
23 1 2 0 
26 1 0 0 
Total 5 4 0 
Total, all 36 26 2 
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Table 12, Black bass population estimates based on 
on mark, - recapture efforts in Tyg~rts Creek. 
Pool Number Recapture Effort 
Station Length of Pop. 
Number (km) Marked Unmarked Marked Est. 
Fish Fish Fish 
12 4.66 1 1 0 4 
16 1,45 6 3 0 28 
17 0.81 5 3 1 12 
18 1.28 3 3 0 16 
19 1,61 5 1 0 12 
21 0.49 3 2 0 12 
22 1.44 4 1 0 10· 
23 1.77 3 5 0 24 
24 0.80 3 2 1 6 
25 0.48 1 1 0 4 
26 0.16 2 4 0 15 
Total 14.95 36 26 2 143 
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legally harvestable size. Because no additional fish 
were between 249mm and 305mm, all the adult largemouth 
bass were also "keepers". The muskellunge population 
estimate (Kornman, •l.983) was l.94 •fish in the 69.l.9 
kilometers of available habitat(2.0 per sk). Of those, 
33 were legal size· (~762mm) or larger and 161 were below 
legal siz~. 
Length.-weight rel.ationships were calculated from 77 
spotted bass, six smallmouth bass, and ten largemouth 
bass captured in_ Tygarts Creek. The spotted 'bass 
relat:ionship, ~xpressedas a-logarithmic equation, Log W 
= 3.3213Log L ~ 5.6529, is shown in Figure 1.5, along with 
Anderson's standard. l:ength-weight relationship of Log W = 
3.2336Log-L - 5.3994. For smallmouth bass, (Figure 16), 
t~e relationship was Log W = 2.884Log L - 4.7219 and the 
standard was Log W = 3.055Log L - 4.983. Largemouth. bass 
length-weight relationships are shown in Figure 1.7, with 
' '~-, . ,-- ·, . , . : " . ' . . - . . . ' 
Log -,W = 3. 3656Log 'L - 5. 7292 fiS the_ lOC<!,~ population . 
. ' ' . . . ~ , ' 
equation, while the standard'was Log W = -3.191.Log L -
5.31.6. All measurement:s were.in grams an~ mill:i,meters. 
Calculated weights c?mpared favorably with standard 
weights and were slightly higher than those'for 
Kinniconick Creek. _Typically for northeastern Kentucky 
bass, these fish were slightly b~low the standard weight 
at ~nygiven length. 
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Figure 15. Length - Weight Relationship of Spotted Bass Captured 
in Tygarcs Creek during 1980 - 1981, 
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Figure 16. Length - Weight Relationship of Smallmouth Bass Captured 
in Tygarts Creek during 1980 - 1981. 
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Figure 17. Length - Weight Relationship of Largemouth Bass Captured 
in Tygarts Creek during 1980 - 1981. 
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Relative weights (Wr), including numbers and 
perc~nts, were calculated for 1981-· Tygarts Creek black 
bass in three categories:_ Intermediate (2Q0-299mm) ,· 
'. 
89 
harvestable (300-380mm),.and preferred (>380mm) sizes of 
black bass (Table 13). 
Table 13. Rel11-tive Weight vaiu~s- (Wr) for ·black bass 
species c9llected.from T:ygarts creek in 
1980 1981. 
Total Length 
200-299 mm ·. 300-'-3'80 mm 
. . .. . 
Species Numb.er Wr ·Number Wr 
Laz:gemouth bass ·o. 
Smallmouth bass 0 
Spotted bass 45 89.64 
' ' , 
-2 
.1 
9_ 
93.77i 
86.60 
' ' 
>380 mm 
Number Wr 
1 
1 
0 
96.46 
63.74 
. ; \. .. : ~ - · __ . '': . _. 
The majority' of largemouth and smallniouth bass -'. : . 
coll~cted in Tygarts Creek were under 200rtmi. The only 
species of black bass collected in meanin~ful numbers was 
the spo'tted b_ass; Wr' s for .each_ centimeter· group ar~ 
90 
shown in Figure 18. Relative· weigh.ts for those fish· 
under 200mm. are unreliable "due to the inaccurapy of fi_eld 
weights; larger fish show relat:,i.vely·uniform Wr's th_at 
gradually decline as the fi~h increase in lengt?J. •. _-
Although the overall wr•s·were iow for·the.~hree black 
bass species, they w~re typical ·.of. northeastern Kentucky. 
Figuri;;- 19 shows Wr's for-spotted bass.per saniple·station. 
1 •. - ' 
At all stations ·except 17-19 and 21-2'3, Wr's were in_ the 
95-100 ~ercent range •. ~tatic;;ns 20- -~nd 27 Wll!r~ not 
. . . 
sampled for wr•s. The first indication_ that muskellunge 
may have an impact on black l:la~s is shown.by.the 
extre_mely low Wr' s of spotted bass in the ~bove-mentioned 
- ->., ' ' ..• 
. sta:tic;ms and the high numbers ·of · captured· muskellunge 
being · in this area _(Tab·le 14). 
Several other factors• (growth 1;ates, mean age, -, 
capture r~tes, physical·· and che_inidal parameters) :were 
compared-in this area of-Tygarts Creek to try and explain 
the low Wr,.' s · for spotted bass; . n9thing could be 
attributed-to 'the difference·except the large numbers of 
- muskellunge. 
sampling for 
However, _Anders.on (1978) suggested that: . 
. ' : . . . ' . ' . . .. · . ·, ' -- ~ 
Wr's be avoided dµring thll! spawning season·, 
.,- " - . ' 
Fish during this time of year are· undergoing r_eproductive 
strll!ss: males are ·estabiishing. •territory, building nests, 
' ' .. \ . . ,' --~ _.••' ' \. ' - ' : . ',_ :. . '• -
and guarding eggs and< fry; . fema).es are losing , a. large 
-! '-
percentage of their body ·weight.through spawning . 
. - .. -
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Figure 18. Tygarts Creek Spotted Bass Re·lative Weights (Wr) per Centimeter Group. 
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Figure 19. Tygarts Creek Spotted Bass Relative Weights (Wr) per Sample Station. 
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Table 14. catch rates ~er hour (CPUE) of black bass and 
muskellunge in Tygarts creek, 1980 - 1981. 
station Largemouth Smallmouth Spotted Hours 
Number Muskellunge Bass Bass Bass Sampled 
11 o.o 1.4 o.o 5.9 2.89 
12 o.o o.o o.o 1.1 1. 8·1 
13 0.7 0.0 o.o 3.0 3.00 
14 0.6 0.0 0.0 0.6 1. 75. 
15 0.6 0.0 0.0 0.6 1.75 
16 0.9 0.2 o.o 2.1 5.35 
17 1. 3 0.3 ·0. 3 · 2.6 3.05 
18 1.7 o.o 1.0 2.2 4.14 
19 0.5 0.0 0.5 1.3 3.96 
20 1.3 o.o o.o 4.0 0.75 
21 1.4 0.5 0.5 6.6 2.11 
22 1.4 0.6 o.o 2.6 3.48 
23 4.2 0.9 o.o 3.2 5.30 
24 ·2 .1 o.o o.o 3.1 1. 91 
25 1.1 0.6 o.o 2.9 1.75 
26 o.o 0.5 0.5 5.0 2.00 
27 0.0 o.o 4.0 1.0 1.00 
Mean 1.3 0.35 0.28 2.78 
Total 46.00 
Sampling at these stations occurred during the peak of 
spawning. These :fish al_ready had reduced body weights 
' and, combined with. the typical• lofa weights of small · 
94 
spotted ·bass, yieided exceptionally low wr•s. Therefore, 
relatively low Wr's. in these areas were probably a.result 
of sampling·procedures not related to the high numbers of 
muskellunge. 
Prc:iportional Stock Density (PSD) values for Tygarts 
. 
Creek- largemoµth and smallmouth i:>a·ss are unreliable due 
to the low numl;>ers sampled. Spotted bass PSD's were 19.4 
during 1980 and 31.0 in 1981. The me'an (25.0) for the• 
two sample years and the 1980 and 1981 PSD's·each fell 
below the preferred range of 40-60 percent. Relative 
stock Density (RSD) was not cal~ulated due to the lack of 
fish in the. quality size range. 
Scales taken from six smallmouth bass were used for 
age and growth coniputatio_ns. The ca~culated Y-:-interc_ept 
(correction factor), used in the modified Lee method, ·was 
30.321054. _Average calculated-,age and grow~h is reported -
in Table 15. F_our age I, _ one age_ VI, and one age VII 
~ '; I " J • ' 
fish were utilized·. Based on t:he average o,f_ two ·.fish,. 
smallmouth bass exceed the legal size limit near the end 
of their fifth growing season. The mean, ranges, and_95 
' percent confidence levels· for each age group are shown in 
Figure 20. 
Table 15. Average calculated total length of smallmouth bass collected from 
Tygarts Creek. in 1980 - 198L 
Year Age 
Class Group Nurber 
1979" 2 
1980 2 
1975 VI 
1974 VII 
Total 6 
Average calculated 
112.5 
114.6 
Total Length (nm) at Annulus 
2 3 4 5 6 7 
148.5 188.0 215.5 247.7 275.2 297.9 
152.3 218.1 262.6 314.9 347.8 386.5 417.5 
length (nm) 125.8 203.1 239.1 281.3 311.5 342.2 417.5 
Average calculated 
weight (g) 21.6 85.9 137.7 219.3 293.8 385.5 687.1 
* Collected during 1980, others during 1981. 
Mean length 
at 
Capture 
112.5 
150.0 
323.0 
462.0 
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Figure 20. Smallmouch Bass Age and Growth in Tygarts Creek. 
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The dominant age group_ of largemouth bass was age I, 
based on age and growth calculations from 13 fish. The 
calculated Y-intercept (correction factor), used in the 
modified Lee method, was 14. 2532·39. Average calculated· 
age and growth for largemouth bass in Tygarts Creek is 
shown in Table 16. Age groups o, I, II, IV,. and VI were 
collected. Largemouth bass rea·ched the legal harvestable 
size during the fifth growing season. The.means, range~, 
and 95 percent confidence levels for each age group. are 
shown. graphically in Figure 21. 
Spotted bass_ was the dominant species of black bass 
in Tygarts Creek. This species occurred in all pools and 
made up over SO_percent of the.bass captured. Scale 
samples from 85 "Kentucky" bass_were sampled for age and 
growth calculations. The calculated Y-intercept, used as 
a cor.rection factor, was 39 .1397, slightly above the 
range of 18 to ,34mm ·reported by Bryan (Carver, 1975) in 
1964 for Ohio ~iver fish. The average calculated length 
at each age is shown in Table 17. Age g1;oups o through · 
VIII. were collected; 1981 was the domina!'it year class 
(age O). Tygarts Creek was sampled June throl./-gh 
September, so young-of-the-year fish had an opportunity 
to grow large epough to· be sampled and thus·· appear · in the 
calculations. Prior to 1978, a statewide ·254lilm size 
limit, was imposed on-all black bass species; spotted bass 
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Table 16. Average calculated total length of largemouth_ bass collected fran 
~ygarts Creek in 1981. 
Total Length (nm) at Annulus Mean Length 
Year Age at 
Class Group Nuiber 2 3 4 5 6 Capture 
1981 0 3 73.7 
1980 7 95 .• 9 144. 7 
1979 II 48.5 107.3 140.0 
1977 IV 1 115.7 184.7 255.1 309.3 335.0 
1975 VI 99.8 171.6 224.9 258.0 311.4 339.0 39_6.0 
Total 13 
Average calculated 
length (nm) 93.6 154.5 240.0 283.7 311.4 339.0 
Average calculated 
weight (g) 8.0 43.6 191.4 337.3 459.2 612.4 
600 
500 
400 
200 
100 
b Mean 95% Confidence Level Range 
2 4 
Age (years) 
• 
• 
5 6 
Figure 21. Largemouth Bass Age and Growth in Tygarts Creek. 
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Table 17. Average calculated total length of spotted bass collected from 
Tygarts Creek in 1980 · 1981. 
Total Length (ITITl) at Annulus Formation 
Year Age 
Class Year Group Nurber 2 3 4 5 6 
1981 1981 0 
1980 1981 
1979 1980 
19 
13 103.7 
4 129.9 
6 106.8 145.6 
8 86.3 134.0 
8 103.2 148.5 183.6 
2 88.8 129.6 164.0 
8 128.1 170.9 207.9 233.6 
3 100.2 161.7 190.7 218.6 
8 129.o 1n.5 210.7 234.8 259.3 
106.7 149.0 232.1 270.1 298.3 
4 139.4 185.9 232.7 257.5 280.3 297.3 
7 
1979 1981 II 
1978 1980 II 
1978 1981 III 
19TT 1980 Ill 
1977 1981 IV 
1976 1980 IV 
1976 1981 V 
1975 1980 V 
1975 1981 VI 
1973 1980 VII 89.8 122.1 155.8 192.7 240.3 287.9 312.4 
Total 85 
Avera~e calculated 
length (nm) 110.8 156.7 201.5 235.8 266.7 295.4 312.4 
Average calculated 
weight (g) 13.7 43.4 99.8 169.0 253.5 354.8 429.5 
Hean Length 
at 
Capture 
84.7 
143.0 
166.5 
186.3 
168.3 
205.9 
179.5 
261.4 
238.3 
278. 1 
318.0 
301.3 
337.0 
100 
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reached this size during the fifth growing season. With 
the 305mm size limit (imposed in 1978), only 2 of 85 
spotted bass sampled in Tygarts creek (Table 17), aged 
during this study, would have been available to the 
angler; average calculated lengths would have placed 
those fish in their seventh and final year .of life. 
The mean growth, ranges, and 95 percent confidence 
levels for each age group are she~ in Figure 22. The 
growth of spotted bass per pool sampled is shown in 
Figure 23 for age II fish (age II spotted bass were 
available in all locations). Spotted bass from stations 
17-19 and 21-23 did not show slower growth rates, as 
might be expected with increased competition from 
muskellunge. Actually, growth of age II spotted bass 
increased slightly at these stations. 
Catch per unit effort for Tygarts_Creek game fish 
populations was based on an electrofishing sample time of. 
46 hours. The overall CPUE for spotted bass was 2.8; for 
muskellunge, 1.3; for largemouth bass, 0.4; and for 
smallmouth bass, 0.3 (Table 14). The CPUE's for spotted 
bass per pool sampled are shown in Figure 24; again, 
CPUE's for stations 17-19 and 21-23 are close to the 
stream average. Of these stations, only station 19 is 
well below the mean, yet it is well below the mean CPUE_ 
' for muskellunge also. Catch rates for muskellunge and 
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2 3 4 
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Figure 22. Spotted Bass Age and Growth in Tygarts Creek. 
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Figure 23, Mean Length and Range of Age II Spotted Bass 
per Pool Sampled in Tygarts Creek, 
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Figure 24. Tygarts creek Spotted Bass Catch Rates (CPUE) per Sample Station. 
spotted. bass are expressed graphically,. in Figure 25, 
Again, a general inverse relationship is shown for the 
two species. 
Comparison 
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Tygart,s Creek is 2. 3 times· longer than Kinniconick 
Creek. Tygarts Creek sampling encompassed nearly 23 sk 
at· 17 stations, while Kinniconick Creek sa~pling covered 
nearly 20 kilometers at only 10 .stations, primarily 
because of.its much longer sample pools. catch rates of 
muskellunge were-much higher in Tygarts Creek (1.3 fish 
per hour)'than in Kinniconick (0.5 fish per hour). In 
Tygarts· Creek, the :majority of muskellunge were captured · 
in. the midd_le section of the stream, while muskellunge· in 
Kinniconick Creek were unifo:i;-mly distributed. 
All three species_ of blac~ bass (294 total) were 
captured in Kinniconick Creek during nearly 67 hours of 
electrofishing, while Tygarts Creek yielded only .157 
black bass during_· 46 hours 9f e;ampli:ng. • , ~po~1:e~ bass ·: 
were the dominant blac~ l:iass species in _both ·streams_, 
. ' . 
making up 74.5 percent in, Kihniconick Creek and a1.5· · 
percent iri Tygarts cree]:c •. •Spotted bass were so dominant 
, ' 
that little of sigriificance 'can'be said·a~6ut the 'other 
' ,; ._ 
two species. Table is compares the composition of black 
bass· in Kentt1cky streams. Most of the·stre~ms·listed are 
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Table. 18. Comparison of black bass percent composition 
in various Kentucky streams, 
Location 
and 
Citation 
Kinniconick Creek. 
this st;udy 
Tygarts Creek 
this·study 
North'Fork Licking River 
Charles (1957) 
Nort;h Fork Licking .River 
Axon (1989) 
Little Sandy River 
Ax9n (1988) 
Licking River - lower 
Kornman (1989) 
Licking River - upper 
· Prather (1985) 
' ' 
Slate creek 
Axon (1983) 
Red River 
Kornman (1985) 
Green •River 
Ax.on (1984) 
Largemouth 
B.ass (percent) 
12.6 
11.0 
34.6 
38.7 
58. 8 . 
13.5 
4.7 
28.1 
23.7 
22.3 
. 
Smallmouth 
Bass (percent) 
12.6 
8.3 
4.0 
26.9 
31.5. 
18.4 
3.5 
Spotted 
Bass (percent) 
74.8 
80.7 
65.4 
57.3 
41.2 
59.6 
95.3 
40.4 
74.1 
108 
in northeaste,rn Kentucky and all except ~he North Fork of 
the Licking River.and Slate Creek are native muskellunge 
streams_. Slate Creek may once have been a muskellunge 
stream; but dains would have eliminated the species. 
Other-. papers c;m. spotted bass show that Kinniconick and 
" ~ ' .... ,: 
Tyga~ts_Creek~ are fairiy si~ilar.itd other streams 
containing spotted bass throughout the co~ntry. 
Spotted bass in Tygarts creek grew at a 'faster rate 
than those in Kinniconick creek,· With the_254mm legal : 
size ·1imit'•imposed-'on black,bas-~ during the ·late 1970 1 s, . 
spotted bas? in Tygarts reached this.length one full year 
earlier than those in Kinniconick. Table 19 compares 
growth rates_of spotted bass in the.study streams with 
streams in Kentucky,·Louisiana, and Missouri. With the 
·exceptions of stream· averages in Kentucky and Missouri, 
Kinniconick and Tygarts Creek spotted bass growth rates 
are comparable to other studied streams. It is quite 
obvious that when the 305mm. -~i~e limit was imposed on 
sp~tted ba~s, very few exceeded that length before 
.perishing fro~ old age, especially in eastern Kentucky. 
In 1988 the size limit was removed from spotted bass 
statewide in Kentucky, primarily due to tne findings from 
studies cited in Table 18. Apparently, the presence or 
absenc'e of muskellunge does not affect th~ growth rate of 
·spotted bass. 
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Table.19. Com1;>arison of spotted bass growth from 
various streams [Kentucky(KY), Louisiana(LA), 
· Missouri (MO) ] • · 
Total Length at each Annulus (mm) 
Location 
I II III IV V VI VII 
1. Kinniconick 90.l 1_34.2 179.6 216.0 246.6 268.4 297.2 
2. Tygarts 110.8 156.7 201.5 235.8 266.7 295.4 312.4 
3. KY streams 152.4 238.8 289.6 340.4 408.9 508.0 
4. MO streams 86.4 182.9 2~4.0 292.l 322.6 353.1 
5. six Mile, LA 103.6 149.1 192.0 229.4 261.6 288.8 315.7 
6. Floyd's Fork 68.6 142.2 205.7 248.9 287.0 299.7 322.6 
7. Slate Creek 66.0 119.4 165.1 200.7 236.2 254.0 281.9 
8. Green River 94.0 149.9 188.0 210.8 226.1 248.9 279.4 
citations: 
' . 
1. this study. 
2. this study. 
3. Tompkins and Carter (1951). 
4. Purkett (1958). 
5. Carver (1975). 
6. Charles (~957). 
7. Axon (1983). 
8. Axon (1984). 
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-Gr9wth rates of.both largem~uth and smallmouth bass 
were greater in Tygarts Creek compared to Kinniconick 
.. 
_creek. Table 20 compares the growth rate of largemouth 
bass in streams in Kentucky, Missouri, and Virginia; 
Bass in-~wo·area. streams; The North Fork of the Licking 
River.and Slate Creek, have very similar growth rates, 
but do·not have a muskellunge population. ·Table 21 
compares the growt_h rates of smallmouth bass in streams 
in Kentucky, Missouri, ·ohio, Tennessee, a~d Virginia. 
Slate Creek, the most proximal stream containing 
smallmouth bass, .is well known for its s:niallmouth bass 
fishery; smallmouth_bass in this stream have growth rates 
nearly. identical to.those of Kinniconick and Tygarts 
Creeks. 
Electrofishing catch rates,.relatively new indices 
used for comparing population trends, were also utilized 
to compare Kinniconick and Tygarts Creeks.with other 
streams (Table 22). For those streams with r~ported 
electro fishing CPUE values for' b_lack bass, . only· The iNorth' : 
Fork of the Licki~g River and siate creek had no native 
muskellunge. Black bass catch rates were'better in 
Kinniconick creek than Tyga'rts· creek. Black bass.were 
- ! . . . . 
sampled 25 percent·more .frequently in Kinniconick Creek 
than in Tygart~ Creek. The major differences were 
largemouth and smallmouth bass-CPUEs; actual. spotted bass 
. ' 
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Table.20. Com1;>arison of largemouth bass growth from 
various streams [Kentucky(KY), Missouri(MO), 
Virginia(VA), North Fork(NF)]. 
Total Length at each Annulus (mm) 
Location 
I II III IV V VI VII 
1. Kinniconick 47.4 113.2 166.9 211.7 256.2 313:. 9 366.2 
2. Tygarts 93.6 154.5 240.0 283.7 311.4 339.0 
3. NF Licking R 104.0 188.0 259.0 320.0 394.0 404.0 
4. KY streams 114.3 248.9 337.8 
5. MO streams 109.2 218. 4 292.1 335.3 353.1 
6. VA rivers 129.5 274.3 350.5 419.l 452.1 510.5 
7. Slate creek 68,. 6 127.0 172.7 226.1 281.9 325.1 348.0 
Citations: 
1. this study. 
2. this study. 
3. Charles (1957). 
4. Tompkins and Carter (1951). 
5. Purkett (1958). 
6. smith and Kauffman (1982). 
7. Axon (1983). 
112 
Table 21. Com~arison of smallmouth bass growth from 
various streams (Kentucky(KY), Missouri(MO), 
Ohio(OH), Tennessee(TN), Virginia(VA)]. 
Total Length at each Annulus (mm) 
Location 
I II III IV V VI VII 
1. Kinniconick 77.4 140.0 197 .1 259.4 322.2 347.0 375.3 
2. Tygarts ·125.8 203.1 239.1 281.3 311.5 342.2 417.5 
3. KY streams 175.3 233.7 281.9 332.7 416.6 
4. MO streams 88.9 170.2 243.8 289.6 342.9 370.8 
5. Roaring R TN 94.8 186.0 267.5 355.0 435.0 
6. L Miami ROH 74.0 150.0 22.4. 0 279.0 323.0 353.0 368.0 
7. Spring Ck TN 49.0 90.0 118.0 165.0 199.0 
8. VA rivers 99.1 172.7 238.8 315.0 381.0 
9. Slate Creek 127.0 162.6 200.7 231.l 261.6 309.9 365.8 
citations: 
1. this study. 
2. this study. 
3. Tompkins and Carter (1951). 
4. PUrkett (1958). 
5. Cathey (1973). 
6. Brown (1960). 
7. Gwinner (1973). 
8. Smith and Kauffman (1981). 
9. Crowell (1984). 
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Table 22. Comparison of black bass catch rates per hour (CPUE) from various streams. 
Loca.tion 
and 
Citation 
Kinniconick Creek 
this .study 
Tygarts Creek 
this study 
North Fork Licking River 
Axon (1988) 
Little Sandy River 
Axon (1988) 
Licking River - lower 
Kornman (1989) 
Licking River - upper 
Prather (1985) 
Slate Creek 
Axon (1983) 
Red River 
Kornman (1985) 
Green River 
Axon (1984) 
Largemouth Smallmouth Spotted 
Bass Bass Bass 
0.53 0.55 3.13 
0.35 0.28 2.78 
7.07 0.73 10.49 
5.00 3.50 
1.85 3.69 8.16 
0.26 5.26 
4.16 4.67 5.98 
2.14 1.67 5.24 
0.34 0.05 1.12 
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CPUEs were only 13 percent higher in Kinniconick Creek 
than in Tygarts. The overall CPUEs per sampled pool were 
very similar in both streams (Figure 26). Additionally, 
the mean capture lengths for spotted bass (Figure 27) 
were similar in both streams when viewed on a per pool 
basis. 
Kin~iconick Creek and Tygarts creek were divided into 
upper, middle, and lower sections, based on gradient. 
The upper section included gradients greater than 0.9 
meters per kilometer, middle. sections had gradients of 
0.7 - 0.8 m/km, and the lower sections had gradients of 
0.3 - 0.6 m/km. Electrofishing CPUE~ for e~9h bass 
species were compared to the gradients of each stream, 
then from one stream to the other. No significant· 
differences in CPUEs for each black bass species were 
found between these·gradient·rariges or betJeen streams. 
Minimum size limits, particulary those for .game fish, 
' • : r • '-
• . 
are generally utilized to protect a species.through one 
successful reproductive season,•:to_ insure speci~s 
survival, and to continue fishing oppC:,rtunities.· 'Minimum 
size limits on bla'ck bass ·in Kentucky streams have ranged 
from no size limit to 305mm (Tabie 23). From the time of 
this study until now, size limits have ranged from 305mm 
for largemouth and smallmouth bass (and spotted bass from 
1978_ unti;I. 1988) to the present no size limit on spotted 
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Table 23. Historical black bass size limits in Kentucky 
·streams; 
Year_(s) 
1943 
1943 -1948 
1946 
1955 
1969 
1978 
1988 
Kentucky Department of Fish and Wildlife 
Resources Regulation 
11 inch (280mm) size iimit on black bass 
Closed season on· black bass, May 1 - 29, .·· 
in all non - navigable streams _ (upstream of last lock and dam) 
10 inch (254mm) size limit on black bass 
No size limit on black bass 
10· inch (254mm) size 
from running waters 
limit on black bass 
12 inch (305mm) size limit on black bass 
No size limit on spotted bass statewide 
From_: KDFWR Fisheries Division reference files. 
, . 
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bass. In stream situations, black bass_ often·exhibit 
reduced growth rates, ultimately affecting. ·angler ability. 
to harvest those fish. A size. limit on .both largemouth·. 
' ' 
. . 
and smallmouth bass in strea~s ··can be. justified because a 
' ' ' ! • ' . • ... • • ~ , ~ . 'I ' ' ' • 
wide range of growth rates exists·· statewid·e··anci. :the· , ;._·,,·., ·', 
. - - ' ,, . ' • ~. i -
longevity of. those species will_ eventually al'low_ ,them .to , 
· reach a given size (pro;ided \.liat siz_e ;limit· is not'.._ · · ,.: 
beyond their potential) • : Spott.~d· bass, however, are : , . , 
different •. Few spott_~d·b~s.s ~J~ive b_ey~n~>~~~en y~·ai~ :-: ·•:, 
or reach 305mm, so even with a __ 254mm size limit, a very 
small _percentage· ever reach ·hazyestable size, a~d with .a 
305mm size limit, spotted bass are essentially elimin~ted 
from the creel. 
Most spotted bass do not mature until their third 
year-or until they exqeed 250mm 'in fast~r growing 
' ' populations (Vo~ele, 1975).. In most streams a 
three-year-old "Keritucky_bass 11 ·approximates 190mm, well 
below the size -most anglers are ··.willing to keep (Kinman 
and Hoyt, 1984) • , When the s:i,.,ze' limit 'on spotted bass was 
removed, this unique situation made this fish available 
' ' 
to the fishing public. Before the siz_e limit removal, 
spott,ed bass competed directly ·with the othe:r, ofteri more 
"pret:~rred", black-bass and perished before being caught. 
In both Kinniconick and Tygarts c~eeks, Kornman 
(1983) regarded the presence of instream debris, 
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particularly.fallen trees, as ,being very important in 
providing muskellunge habitat.· The roots of trees and· 
other woody vegetation in pools were foun~ to be very 
important.for spotted.bass. The majority of bass in the 
sampled pools utilized this ins~ream cover for both 
protectiop, and ambush points for prey species. In 
' 
riffles and raceways, the bass utilized rocky substrates 
to·avoid the influence of stream flows, but .if root 
habitat was available, they utiliz~d it. In Kinniconick 
Creek, largemouth bass were found in_·patches of 
spatterdock. In both.streams, the common carp·(cyprinus 
carpio)' was found:in the best·'available habitat. 
' ' 
Muskellunge were often found ·in the same locations as 
carp, but in the small brush piles, submerged woody 
debris,. and other instream cover -where carp dominated, no 
' - ' . ~, ' 
bass were found. The sheer siie and general numbers of· 
carp is probably · a deterrent . to_ black bass.· Whatever ,the 
reason, carp seem to outcompete black-bass for suitable 
habitat. 
Physical - Chemical·Determinations 
Physical•-characteristic:s, at each· pool surveyed 
' ' . 
during. 1981, were rec_orded ori' a stream ·survey· form (Table 
' . 
. 1).. · Table 24 lists c;iradients, stream kilometers., and 
sampting stations for each stream. Basic physical 
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Table 24. kilometers (sk), and sampling Gradient, .stream 
stations at R;inniconick and Tygarts Creeks. 
Distance (sk) from Gradient Station 
Mouth to. Headwaters (m/km) Numbers 
Kinniconick creek: 
0 .8 0 .• -8, 1 
8 
-
16 0.8 
16 - 24 1.3 2, 3 
24 - 32 0.4 4, 5, 6 
32 - 40 0.6 7, 8 
40 - 48 1.5 9 
48 - 56 · 1.7 10 
56 - 64 1.5 
64 - 72 3.0 
72 - 80, 11.6 
Tygarts creek • • 
0 - 16 0.3 11, 12 
16 
-
32 0.5 
32 - 48 0.4 fj' 
48 ,_ 64 0.5 14, 15 
64 
-
80 0.7 16, -17. I 18, 19 
80 
-
97 a.a. •' 20, 21 22, .. 
'' 
, I 
'' 23, 24 
97 113 0.9 '• 25, 26 - ', 
113 - 129 1.1 27 
129 137* 3.0 
* Km 137 - where Flat Fork and Upper Tygarts Branch join 
to form Tygarts Creek. From head of Flat Fork to km 
137, the gradient is 13; from head of Tygarts Branch 
to km 137, the gradient is 10.9. 
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parameter differences in Kinniconick and Tygarts creeks 
are shown in Tables 25 and 26, respectively, and are 
described below: 
1) Sample time: More time was spent electrofishing pools 
in Kinniconick Creek (66.6 hours) than in Tygarts Creek 
(46.0 hours). Most pools in Kinniconick Creek were 
completely shoreline-electrofished (twice) while the 
larger pools in Tygarts were sampled for one hour at each 
end. 
2) Length: Tygarts Creek is about twice as long as 
Kinniconick Creek. Tygarts Creek has over twice as much 
muskellunge habitat, especially in the lower inaccessible 
areas not sampled. Pools sampled in Kinniconick were 
longer than those in Tygarts creek. 
3) Width: Where sampled, average widths are slightly 
greater in Kinniconick Creek than in Tygarts. ·Tygarts 
creek has a wider flood plain, even though it is 
constricted in a narrow gorge near Carter caves State 
Resort Park. 
4) Depth: Where sampled, Kinniconick Creek had slightly 
gre!iter mean and maximum depths than Tygarts Creek. 
5) Gradient.: Bo.th .streams have a wide range of gradients; 
the mean gradient is lower in Tygarts .Creek. ·. Kinniconick 
creek has its lowest gradients in the middle stream 
sections. 
Table. 25. Physical- characteristics of each pool &8111)led in Kinniconick 
Creek. 
latitude 
StatiOf'.I Longitude Hean Mean Depth . Maxi~ 
NLIIDer . Length Width Depth Hectares 
L:ower , Upper (km) Cml • .b. Cml 
38° 36' 5811 38° 35, 4611 
·83° 09' 2011 83° 1D' 4911 3.70 38.89 1.58· 3.05 7.32' 14.39 
38° 32' 3611 38° 32' 5811 est. est. 
? . 83° 13' 1211 83° i3• 5611 1.29 36.93 n/d n/d n/d 4.76 
38° 32' 42 11 38° 32' 0711 
3 83° 14' 1811 ' 83° 14' 03 1,1 1.61 34.96 0.88 1.83 3.05 5.63 
38° 31' 17" 38° 30' 3911 
4 83° 15' 00 11 83° 15' 1511 1.94 33.77 1.13 1.74 4. 11 6.55 
35g· 30' 2211 38° 29'. 53" 
5 83°'15• 38" 83° 15' 2011 2.57 ·30.97 1.5_8 2.74 4.88 7.96 
38° 29' 4811 38° 29' 4211 
6 83° 15' .2611 83° ·15, 0311 3;19 28.35 1.10 1.52 3.66 9.44 
38° 29' 0811 38° 28' 55 11 
7 83° 17' 2811 83° 17' 4811 ,o.65 ' 24.69 1.37 1.22 5.49 1.60 
38° 29• 3311 38° 29' 29" 
8 83° 18' 0_311 83° 18' 35" 2.25 24.69 1.01 . 1.83 4.57 5.56 
38° 31 • 1211 38° 31' 1311 est. est. 
9' ·.83° 20' 1211 83° 20' 41 11 0.89 23.03 . n/d, n/d n/d 2.05 ; 
38° 30' 1011 350 291 3911 
10 83° 21' 2611 83° 22' 1711 1_.93 21.37 1.25 2. 13 4.88 · 4.12 
a - depths taken from bank to bank at sites where widths were determined. 
b - depths taken by using depth sounder throughout entice pool; does not 
include shallow areas. 
est. - estimate. 
n/d - not determined. 
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Table 26. Physical characteristics of each pool sarrpled in Tygarts Creek. 
Latitude 
Station Longhude Mean Mean Depth Maxirrun 
NIJ!ber Length Width Depth Hectares 
Lower Upper (km) Cm) a b Cm) 
38°'43' 5311 38° 43' 2211 
11 a2° 57, 1911 a2° 56' 1811 4.02 20.36 1.46 2.13 3.96 8.18 
38° 42' 0311 38° 41' 3211 
12 a2° 56• •2711 a2° 55, 4011 4.66 19.90 1.22 2.29 4.27 9.27 
38° 33, 48 11 38° 33, 1611 est. est. 
13 a2° 57, 05 11 a2° 57' 2411 1 ;28 23.00 n/d, n/d n/d 2.94 
14 & 38° 30' 48 11 38° 30' 2711 est. est. 
15 82° 58' 2311 82° 58' 1211 1 .44 23.00 n/d n/d n/d 3.31 
38° 28' 4811 38° 29' 3411 
16 83° 00 1 08 11 83° oo• 06 11 1.45 26.09 1.10 2.13 3.35 3.78 
38° 29' 3711 38° 29' 2711 
17 83° oo• 3411 83° 01' 04 11 0.81 23.16 1 .16 2.13 3.05 1.88 
38° 29' 0711 38° 28 1 2411 
18 83° 01 1 41 11 83° 01 1 5411 1 .28 23.32 1 .22 2.44 3.96 2.98 
38° 28' 2311 38° 27' 59 11 
19 83° 01' 54 11 83° 02' 4511 1 .61 18.50 1 .07 1 .52 3.35 2.98 
38° 26' 04" 38° 26' 01 11 est. est. 
20 83° 02' oail 83° 02' 1411 0.32 20.53 n/d n/d n/d 0.66 
38° 25' 2411 38° 25' 0911 
21 83° 00 1 41 11 83° 00' 4011 0.49 22.56 1 .01 1.22 4.57 1.11 
38° 25' 06" 38° 24' 4611 
22 83° 00' 4211 83° 01' 2911 1.44 21.18 0.98 1 .52 2.47 3.05 
38° 24' 04 11 38° 23' 2.611 
23 83° 02' 36" 83° 02' 2011 1 .77 21.64 1 .25 1.83 2.74 3.83 
38° 23' 2611 38° 23' 09 11 
24 83° 02' 2011 83° 02• 52 11 0.80 21.64 1 .25 1.83 2.74 1. 73 
38° 22' 03 11 38° 21' 49 11 
25 83°•06' 3211 83° 06' 4911 0.48 20.57 0.94 1.52 2.74 0.99 
Table 26. continued. 
Latitude 
Station Longitude Mean Mean Depth Maxirrun 
Niirber Length Width Depth Hectares 
Lower Upper (km) (ml • b (ml 
38° 21' 4911 38° 21' 41 11 
26 83° 06' 38" 83° 06' 4011 0.16 18.81 0.88 1 .83 3.35 0.30 
38° 17' 5711 38° 17 1 53 11 est. est. 
27 83° 09' 3211 83° Q9I, 48II 0.64 18.00 n/d n/d n/d 1.15 
a - depths taken from bank to bank at sites where widths .were determined. 
b - depths taken by using depth sounder throughout entire pool; does not 
include shallow areas. 
est. • estimate. 
n/d • not determined. 
124 
125 
6) Annual Flow: Annual flow is constant"for both streams 
and declines during the summer and fall. Both streams 
were O. 3 to O. 7m below normal, pool levels when paramete_rs 
were taken. Kinniconick Creek usua~ly clears rapidly and 
remains so throughout the year. Tygarts Creek stays 
turbid longer and is typically not as clear as 
Kinniconick. 
7) Fish Shelter:·Abundant fish shelter, such as fallen 
trees, logs, log jams, 'brush, stumps, and. undercut-banks, 
occurs in both streams. Muskellunge. were.usually 
captured near a fallen tree, if brush and debris had 
acc\llllulated within the tree limbs. Black bass were 
usu·ally found in tree roots along the banks, in small 
brush piles, and around rocky banks. Larg,emouth bass 
were found in isolated patches of spa,tterdock. 
Smallmouth bass were generally found in raceways below 
riffles. 
. " 'l 
B) Riparian zone: Kinniconick creek had'a wider riparian 
zone; Tygarts creek often had 'farming and other cultural 
' . 
activities nearly 'to the creek b·ank. Even_ so, few areas 
lacked riparian_ vegetation. 
9) Shade: Tygarts creek had more shade tha.'n Kinniconick 
Creek, probably due to the narrower nature of Tygarts, 
allowing the -riparian trees to'better over],a'p .the stream,. 
and to the ca_nopy provided by _the undisturbed gorge area 
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and state park riparian zones. 
10) Bottom Type: In both streams, riffles and their 
immediate downstream sections had excellent rubble and 
gravel substrate, punctuated by occasional sections of 
small boulders. Below the riffle areas, muck .and 
detritus accumulated. A few areas of bedrock were 
noticed, as well as an occasional rubble and gravel area 
.in pools where hillside slips occurred. Pool bottoms 
consisted mostly of clay, silt, muck, and detritus. 
11) Pool/Riffle Ratio: Over 90 percent of the 
selectively-electrofished areas in both streams were 
pools, about five percent were raceways below riffles, 
and less than five percent were deep riffles. 
Kinniconick Creek had longer riffle and raceway areas, 
but Tygarts probably had more because it was longer. 
Kinniconick creek had several submerged and emerged 
islands. 
12) Aquatic Vegetation: Tygarts Creek had small patches 
of water primrose growing on riffles or shallow areas 
along its shoreline. Kinniconick Creek had much· more 
aquat~c vegetation, with large patches of water primrose 
growing all along the stream. Occasional patches of. 
spatterdock and, even less frequently, pondweed were· 
observed. 
Water quality determinations, taken seasonally at 
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three stations in each stream, are listed in Tables 27 
and 28 for Kinnfco1,1ick Creek and Tygarts creek, 
respectively. The only noticeable difference in any of 
the par~meters taken in the two streams was in total 
alkalinity. Tygarts Creek had alkalinity values that 
were approximately 330 percent greater than for 
Kinniconick. Clark (1941b) reported increased alkalinity 
in Tygarts: he showed a four-fold increase over 
Kinniconick creek. In this study, Tygarts creek 
alkalinity values also increased from the lower station 
upstream. Clark (1941b), sampling during 1938, showed a 
similar pattern:. total alkalinity reached a peak near the 
Carter Caves area. It has always been assumed that 
runoff from the limestone rock quarry is the present. 
major cause of increased alkalinity values: however, 
Clark (1941b) noteq. limestone quarries in Soldier For_k 
causing only slightly increased alkalinity. The major., 
. / ' ' ' ' , 
· ' • • r • 1 
source of calcium carbonate or other alkaline-producing 
compounds may be due to water running through tp.e cave , , 
system (McGrain, 1954). 
Kinniconick Creek was impacted minimally' from any 
' ' 
obvious pollution. Major sources were agricultural 
runoff (animal Wciste, sediments, chemica1.·contaminants, 
etc.)., sawdust from sawmill operations (also noted in 
Cla:t;k, 1941b), runoff from timbering ,operations, creek 
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Table 27. Water quality determinations from Kinniconick 
Creek ( 1981) • 
station 
Parameter 
I II III 
Temperature coc) 
April 22 11.5 11.0 11.0 
July 15 26.0 25.0 24.3 
October 09 14.0 10.0 13.8 
Dissolved oxygen (mg/1) 
April 22 10.4 10.0 11-.2 
July 15 6.9 6.1 5.4 
October 09 8.2 8.6 6.1 
Total Alkalinity (mg/1 Caco3 ) 
April 22 20 20 20 
July 15 25 32 20 
October 09 45 40 50 
Turbidity (FTU) 
April 22 1 1 0 
July 15 30 30 30 
October 09 20 10 45 
pH 
April 22 7.2 7.2 6.7 
July 15 7.1 6.9 6.9 
October 09 7.1 7.1 6.8 
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Table 28. water quality determinations from Tygarts 
Creek (1981). 
Station 
Parameter 
I II III 
Temperature c0 c) 
April 27 13 -· 5 13.5 13.0 
July 15 25.3 24.8 24.3 
October 09 13.3 14.0 11.5 
Diss9lved oxygen (mg/1) 
April 27 9.4 9.2 8.8 
July 15 5.3 5.3 7.8 
October 09 4.3 6.4 6.6 
Total Alkalinity (mg/1 CaC03) 
April 27 55 75 75 
July 15 ' 70 .. 100 115 
October 09 90 130 20.0 
' Turbidity (FTU) 
April 27 ;LO 9 5 
July 15 49 · 20 20. 
October 09 20 20 20 
pH 
April 27 7.3 7.-5 7.0 
July 15 7.1 7.0 7.5 
.October 09 7.1 7.3 . 7. 6 
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gravel removal, and sewage fr~m septic drains (especially 
in the densely populated area near Garrison). Oil shale 
mining, and its resultant acid mine drainage, has the 
potential to cause extensive problems .in this stream. 
' . 
Oil shale, currently not being utilized, is found iri, the. 
Knobs-Region (Figure 28) in Kentucky and is ~me of the 
most extensive and accessible deposits in the United 
states (Fouts, 1984). Kinniconick creek has low 
alkalinity values and would be \/,nable·to buffer acid 
drainage. Oil shale extraction would negatively impact 
the stream's aqua-tic life, 
Tygarts·creek pollution problems began upstream in 
Olive Hill. An antiquated sewage treatment plant 
released improperly:--treated wastewater.directly .into the' 
stream. Clark (1941b) mentioned Olive Hill.,se:wage.as the 
greatest source of pollution.in this .stream: South 
,-shore,, at the. mouth, also produces sewage fr9m ~eptic 
fields,· but utilization of the stream f~r a garbage dump 
is a more serious problem ther~. Other poilution .sources· 
' ' . 
include agricultural runoff, sporadic septic drainage, 
~ , .~ t - • • ' ' 
"' . '' ' 
abandoned clay mines,. small c~ai mines, _liines:tone mining, 
. . 
timbering operations, and creek gravel.removal. Sediments. 
were a major problem in,th:rs drainage. The company 
operating. the limeston~ rock quarry near Interstate 64 
has placed rock fords: in the 'stream, hindering boaters.· 
.-i 
M 
.-i 
......... 
.. Gener11 Area of Oaurrrnu 
Figure 28. Oil shale in Kentucky. 
Source: Fouts. 1984. 
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Froni·o1ive· Hill to the carter/Greenup County boundary, 
old tires were commonly found in the stream. A 
recently-completed channelization project, in Olive Hill, 
was authorized l;>y the USCE;_ 
The USCE has proposed a dam on Tygarts Creek; the 
Kehoe Lake project is presently authorized, but deferred. 
The dam would be located approximately one km upstream of 
Kehoe, Kentucky, and about 30km upstream from the 
Tygarts-,,Ohio River confluence. This project would 
definitely alter a portion of Tygarts Creek'and eliminate 
several km of muskellunge stream habitat. Present plans 
show a ~70-hectare minimum pool, a 342-hectare recreation 
pool, ~nd a 631-hectare flood c,ontrol pool (USCE, 1981) .. 
Fishes of Kinniconick creek 
Kinniconick Creek supported a unique and diverse 
ichthyofauna. The taxonomic checklist, compiled from. 
tb,is study, includes representatives of·2 classes, 14 
famil'ies,'.30 genera, and 52, spe<::ies (Table t9). Families 
having the greater.number of species were: Cyprinidae,_i3 
species; Percidae, 10· · species.;_ · cei;itrarchidae; · 9 species;: 
and catostomidae, 8 species. ·species collected during 
stream sampling for this study,.but not collected from 
Tygarts creek, include silverjaw minnow (Ericymba 
buccata), river chub (Nocomis micropogon), _i;>opeiye shiner, 
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Table 29. List of fishes collected in KiMiconick Creek (by station and 
relative abundance). 
Station NLll'ber 
Fishes 
2 3 4 5 6 7 8 9 10 
Class Agnatha 
Petromyzontidae R 
Class Osteichthyes 
Lepisosteidae 
Lepisosteus ~ C R R R R R R 
Longnose gar 
Anguillidae 
Anguilla rostrata R R R 
American eel 
Clupeidae 
Dorosoma cepediant.11\ C R 
Gizzard shad 
Cyprinidae 
Caqpostoma anomalun R R 
Central stoneroller 
Cyprinus carpio 0 0 R R R R R 
Coomon carp 
Ericyrrba buccata R 
Silverjaw minnow 
Nocomis micropogon R 
River chub 
Notropis ardens R R 0 0 
Rosefin shiner 
Notropis arionmis 0 R R 
Popeye shiner 
Notropis antherinoides R 
Emerald shiner 
Notropis boops R 
Bigeye shiner 
Notropis chrysocephalus C C C C C C C C 
Striped shiner 
Notropis photogenis C R R 0 R ·a a 
Si.lver shiner 
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Table 29. continued. 
Station NLJiber 
Fishes 
2 3 4 5 6 7 8 9 10 
Notropis rubellus R R R R a 
Rosyface shiner 
Pimephales notatu~ C R C 0 a 0 R 
Bluntnose minnow 
Semotilus atromaculetus R* R R 
Creek chub 
Catostomidae 
Carpiodes carpio R R 
River carpsucker 
Hypenteliun nigricens C 0 R 0 a a R 
Northern hog sucker 
Ictiobus bubalus 0 
Smallmouth buffalo 
Ictiobus cyprinellus R 
Bigmouth buffalo 
Minytrema melanops R R 0 C 0 0 C 
Spotted sucker 
Moxostoma anisurun 0 
Silver redhorse 
Moxostoma duguesnei 0 
Black redhorse 
Moxostoma erythrurun C C 0 a C C C C 0 
Golden redhorse 
Moxostoma macrolepidotun R 
Shorthead redhorse 
Ictaluridae 
Ictelurus punctetus R R 
Channel catfish 
Pylodictis olivaris R R R 
Flathead catfish 
Esocidae 
~ americanus R R R 
Grass pickerel 
5.§.Q! masgui nongy R R R R R R R R R 
Muskellunge 
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Table 29. cont;nued. 
Station Nutber 
Fishes 
2 3 4 5 6 7 8 9 10 
Percopsidae 
Percopsis omiscomaycus R R 0 
Trout-perch 
Antherinidae 
Labidesthes sicculus C 0 R R 0 0 0 
Brook silverside 
Cottidae 
~ bairdi R* 
Mottled sculpin 
Centrarchidae 
Arrblo!;!l ites ru~stris 0 0 C C 0 R 
Rock bass 
~ cyanellus R 
Green sunfish 
Lepomis macrochirus 0 0 R R R 
Bluegill 
Lepomis megalotis 0 C C 0 C 0 C R R 
Longear sunfish 
LeeQ!!!i s fil!. R 
Hybrid sunfish 
Micropertus dolomieui R R 0 R 0 R 0 R R 
Sma l lrnouth bass 
Micropterus punctulatus 0 0 0 0 C C 0 C R 0 
Spotted bass 
Micropterus salmoides 0 R R 0 R R 0 R R 
Largemouth bass 
Pomoxis annularis R R R R R 
White crappie 
Percidae 
Etheostoma blennioides R* R R* 
Greenside darter 
Etheostoma caeruleun R* R* 
Rainbow darter 
Etheostoma fl.abet Lare R* 
Fantail darter 
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Table 29, continued. 
Station Nl.ltber 
Fishes 
2 3 4 5 6 7 8 9 10 
Etheostoma nigrun R 
Johnny darter 
Etheostoma zonale R* R R* 
Bended darter 
Perdna capf'odes R 0 R R 
Logperch 
Percina macrocephala R R 0 R 
Longhead darter 
Perc;na maculata 0 0 0 R R R 
Blackside darter 
Stizostedion canadense R 
Sauger 
Stizostedion vitreun R 
Walleye 
Sciaenidae 
Aplodinotus srunniens 0 R R R 
Freshwater drun 
R Rare, one to five individuals. 
O Occasional, six to twenty individuals. 
C Conmon, greater than twenty individuals. 
Unidentified larrprey on a golden redhorse; escaped from livewetl. 
* Fishes taken by seine at water quality station. 
Station 2 - sarrpled in 1980; only muskellunge and black bass were noted. 
bigeye shiner (.!'f. boops), rosy_face shiner (.!'f. rubellus), 
longhead darter (Percina macrocepha"ia), walleye 
(Stizostedion vitreum), and mottled.sculpin. · 
. ' 
Several fish collections have been reported from 
Kiniliconick Creek and.its tributaries: Clark (1941b), 
Evenhuis (1972), Brewer (1980); and Hannan, ·et al. 
(1984). A comparison of past fish collections is shown 
in Appendix A. The only lamprey species reporteq was the 
least brook lamprey (Lampetra aepyptera) [Clark, 1941b]; 
the only lamprey observed during _this study.dropped from 
a golden redhorse ·(Moxostoma erythrurum) and escaped 
through the livewell drain before it could be identified. 
The rosyside dace (Clinostomu·s funduloides) is 
represented only in Clark's (1941b) collection and is 
probably valid. This fish is found in area streams that 
were a part of·the ancient Teays River System. Brewer 
. •' ' (1980) and Clark (1941b) reported the bigeye·chub 
·-
(Hybopsis amblops); Burr-and Warr~n (1986) ~elt.it was 
unsubstantiated. Other fish found only in Clark's 
(1941b) collection include spotfin shiner, sa_nd· shiner. 
. . ' 
(Notropis stramineus), redfin -shiner, mimic -shiner (ii. :_. 
volucellus), steelcolor shine,r. (.!'f. whipplei), southern 
redbelly dace, blacknose dace (Rhinichthys atratulus), 
white sucker (Catostomus commersoni), black bullhead 
(Ameiurus melas), blue catfish (Ictalurus furcatus), and 
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the orangethroat darter (Etheostoma_s9ectabiie).· Of·all 
the fish found only in Clark I s_ (1941b) coll'~ction, only · 
the .s~nd shj..ner ·; southern 'rec;lbelly. dace,. -~nd 
orangethroat darter are. substantiate,d. (Bu;rr' anc_i Warrei;i:.,} · . ., ,. 
1986), but none of the others ar~. ·enough o~t 'of the,ir 
' ,, -~ •• : - .' f : • t 
range to be considered invaiid:· . Brewer ·(19'80) l•istea the 
only collections for·river-redhq~se (Moxostoma 
carinatum)., yeilow ·1:1~11~e~d (Am;iunis ·na:t~li~),, stonecab. · 
' ' . . . . ~ .-. ~ ~ 
(Noturus flavus), rainbow trout (onchorhynchus mykiss),. 
-· ... - . - - - - ,. 
warmouth (Lepomis guiosus), variegate darter ·.(Etheostoma 
variatum)., and dusky darter (Percina sciera) •. · Only- the ,. 
variegate darter is substantiated, according to Burr and 
. . . 
Warren (i986). The remainde~, -·however,· are within their 
. . . 
range, and being familiar with•\frewer•s ta~onomic 
adeptness, the authc;>r.considers the ~ther.s~eci~s·vali'd. 
The ra:j.nbow_ 
Kinniconick 
trout;·,. introduced intermittently -'into 
' - . - - . . 
. . 
Creek by the KDFWR·(Appendix B), is no 
. . 
longer 
stocked and probably does no1:,·exist i~ this str~a~at the 
present time. ,EvenhUif;l (1972) listed the banded sculpin 
(Cottus carolinae) from _Kin~iconick creek; .. H_owever, . 
Kinniconick is outside of the norinal range and this fish 
was probably a _miside_ntified_ mottled s~ulpin. 
Species of fish unique.to this study were•river 
. . . 
darpsuc~er (Cat:J?iodE;as· carpio) ;· bigmouth buffalo ,(Ictiobus 
cyprinellus), silver·redhorse, shorthead· redhorse 
,I 
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(Moxostoma macrolepidotum), and sauger (Stizostedion 
canadense). The common carp is considered exotic in 
Kinniconick Creek. Introduced species include the 
rainbow trout and the warmouth. A total of 75 species, 
includipg all those reported by Clark, 1941b; Evenhtiis, 
1972; Brewer, 1980; Hannan, et al.,1984; and those added 
by this study, have been collected from Kinniconick 
Creek. 
Thre,e fish from Kinn:i,.conick Creek were given 
conservation status by Warren, et al. (1986): the 
rosyside dace and the trout-perch, state special concern 
status; and the longhead darter, threatened· state status 
and ca·tegory 2 federal status. · ·A species with state-
special concern status is defined as one that sho:uld, .be 
monitored because (a) it exists in a limited ··ge::ig'raphic 
area, (b) it may become :thre_atl,med or endangered du~. to 
modification or destruction of'its habitat, (c) certain 
characteristics 'or·t~quireine~t~ mi:'-ke it 7s~ecially 
vulnerable to ~pecific pressures, (d) elq)erienc~d 
. . 
researchers have.identified other factors that may 
jeopardize it, a~d/or (e) 'it is thought to be rare or 
declining, but insufficient.information exists for 
assignments to the threatened or endangered status 
categories.· A species with state threatened status is 
defined as one that is likely to become endangered within 
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the foreseeable future throughout all, or a significant 
pa:rt, of its range · in Kentucky. Federal cate'goiy 2 is a 
status review·category for which information now in 
possession of the united. states_Fish and Wildlife service 
(US.FWS) "indicates that proposing to list it· (them) as 
endangered or threatened is possibly-approprfate, but for 
-which conclusive data on biological vulnerability and 
threat are not currently available to support proposed 
rules" (Warren, et. al., 1986_)". Two other.fish were 
listed, by Branson,· et al: (1981b), but have since been· 
delisted: _muskellunge, state special ·concern, and the 
popeye shiner, listed as undetermined. 
Warren-and <;:icerello (1983) listed new-drainage 
.. 
r~cords for 13 Kentucky "fish •. Two records were from 
Kinniconick creek and were .based on fishes collected 
'during this study. The popeye shiner had not been 
' reported from this drainagei al-though Brewer. (1980). had 
. 
collected it in the late 1960 1s. The oti:i,~r 1. the_lorighead 
darter·, although c::ollected · by ·both Brewer (i980) and 
Clark ( 194 lb) , had . riot b.een . reported · from · K_inni:conick. 
' .. ''. . ' . ' ' . ' ~ 
Creek in recent years.' 
Fishes of Tygarts creek 
Tygarts Creek al~o supports a unique and diverse 
species composition of stream fish. The taxonomic 
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checklist compiled during this study includes 
representatives of one class, 12 families, 30 genera, and 
56 species (Table 30). Families having the greater 
number of species were: Catostomidae, 11 species; 
centrarchidae,· 11 species; Percidae, 11 · species; and 
Cyprinidae, 10 species. Species found while sampling 
Tygarts Creek, but not collected in Kinniconick Creek, 
were: skipjack herring (Alosa chrysochloris), golden 
shiner (Notemigonus crysoleucas), emerald shiner 
(Notropis atherinoides), mimic shiner, quillback 
carpsucker (Carpiodes cyrpinus), river redhorse, yellow 
bullhead, brindled madtom (Noturus miurus), warmouth, 
variegate darter, slenderhead darter, and dusky darter. 
Fish collections on Tygarts creek have been performed 
by Clark (1941b), Turner (1963), Evenhuis (1972), Harker, 
et al. (1979), Branson, et al. (1981a), and the KDNR-DW 
(1986a). A collection comparison is shown in Appendix c. 
Clark (1941b) collected 49 species of fish; the most 
significant included: speckled chub CHybopsis 
aestivalis); bigeye chub; silver chub (fi. storeriana); 
steelcolor shiner; bullhead minnow (Pimephales vigilax); 
black bullhe~d; brown bullhead (Ameiurus nebulosus); blue 
catfish; and the orangethroat darter •. Of :these, the'·.·.· 
. ' ' 
steelcolor shiper and the brown bullhead are listed by 
Burr and Warren (198.6) as unsubstantiated;· .others· are 
• '/ > • 
Table 30. List of fishes collected in Tygarts Creek (by station and relative 
abundance). 
Station Nurber 
Fishes 
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
Class Osteichthyes 
Lepisosteidae 
Lepisosteus osseus R R R R R R R R 
Longnose gar 
Anguillidae 
Anguilla rostrata R R R R 
American eel 
Clupeidae 
Alosa chrysochloris R 
Skipjack 'herring 
Oorosoma cepedianLm C C C 0 C 0 C C C C R 
Gizzard shad 
Cyprinidae 
Carrpostoma anomalun R 0 
Central stoneroller 
Cypr~nus carpfo 0 C 0 0 C 0 0 0 R R R R 
Conmon carp 
Notemigonus crysoleucas R 
Golden shiner 
Notropis ardens R 
Rosefin shiner 
Notropis entherinoides C 
Emerald shiner 
Notropis chr:i§:ocet!!Jalus R R 0 C C C 
Str.iped shiner 
Notropis photogenis R R R R R R R R 0 C R 
SHver shiner 
Notropis volucellus R 
Mimic shiner 
Phnephales notatus R R R R 0 R R R R C C 
Bluntnose minnow 
Semotilus etromaculatus R* 
Creek chub 
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Table 30. continued. 
Station Nl.lI'ber 
Fishes 
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 2l 
Catostomidee 
Cerpiodes carpio 0 R R R R R R R R 
River cerpsucker 
Carpiodes cyprinus R R R R R 
Quil lback 
Hypenteliun nigricens R R, 0 0 0 R R C a 
Northern hog sucker 
Ictiobus bubalus R R R R R a 
Smallmouth buffalo 
Ictiobus cyprinellus R R R 
Bigmouth buffalo 
Minytrema melanops R a R a R R 
.Spotted suck.er 
Moxostoma anisurun R a a C a ·O a a a 
Silver redhorse 
Moxostoma carinatun R R R R R R 
River redhorse 
Moxostoma duguesnei R C a C R R R R R R 
Black: redhorse 
Moxostoma erythrurun a a C C C C C C C C C C C 
Golden redhorse 
Moxostoma macrolepidotun R 
Short head redhorse 
lctaluridae 
Ameiurus nataUs R 
Yellow bullhead 
lctalurus punctatus R R R 
Channel catfish 
Noturus miurus R 
Brindled madtom 
Pylodictis olivaris R R R R 
Flathead catfish 
Esocidae 
Esox americanus R a R R R 
Grass pickerel 
Esox masguinongy R R a a R R R R R R C R R R 
Muskellunge 
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Table 30. continued. 
Station Nl.llber 
F;shes 
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
Percopsidae 
Percopsis omiscomaycus 0 R 0 0 R C C C C 0 
Trout-perch 
Antherinidae 
Labidesthes sicculus R 0 R 0 0 
Brook silverside 
Centrarchidae 
Arrbloplites ru~stris R 0 R 0 0 0 R 0 R 
Rock bass 
Lepornis cyanellus R R R R 
Green sunfish 
Lepornis gulosus R 
Warmouth 
~ macrochirus R 0 R R R 0 0 R 
Bluegill 
~ megalotis 0 R C 0 C 0 C C 0 0 R 0 0 
Longear sunfish 
~ !e· R 
Hybrid sunfish 
Micropertus dolomieui R R R R R 0 
Smal lmouth bass 
Micropterus punctulatus 0 R 0 R R 0 0 0 R R 0 0 0 0 R 0 R 
Spotted bass 
Micropterus salmoides R R R R R R R 
Largemouth bass 
Pomoxis annularis R R R 
White crappie 
Pomoxis nigromaculatus R 
Black crappie 
Percidee 
Etheostoma blennioides R R* R R R R R* 
Greenside darter 
Etheostoma caeruleun R* R R* R* 
Rainbow darter 
Etheostoma flebellare R* R 
Fantail darter 
,.-
Table 30. conti·nued. 
Station .Numer 
Fishes 
-11 12 ·13 14 15 16· 17 18 19 20 .21 22 23 24 ,25 26 27 
Etheostcma ni-grun R .. R 
Johnny darter 
Etheostoma·variatup R 
Vad egate_ .darter 
Etheostoma zonale R R* 
Banded darter 
Percina caprodes R* . 0 0 R- R R 0 
Logperch 
Perdna ·maculeta- R.O a· C .a C a .a 
Blackside darter 
Percina phoxOCephala R R R 
Slenderhead darter 
Percina sciera R R 
Dusky ctar'ter 
Stizostedion canadense 0 R R 
Sauger 
Sciaeriidae 
Aploc:Hnotus qrunn·iens a R R R R ii R· R R 
Freshwater drLIJI 
R - Rare, one to five ·h'idividua'ts. 
O - occasional, sb to twenty individuals··. 
C - Ca:mion, gr.eater than twenty individuats. 
* - ·fishes taken by seine at:water .quality'_~tati~ns. · 
. ' ', ' 
Stations 14, 15, and 20 • S811l'Led in 1980; only ,~skellunge and bbick 
bass we~e noted. 
R 
R* 
R* 
R 
J:45 
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within their range and may have been extirpated from the 
stream due to poor water quality. Although Turner (1963) 
only listed one fish no other collection has, he does 
list several that have not been collected until recently: 
least brook lamprey; longnose gar (Lepisosteus osseus); 
common carp; spotfin shiner; sand shiner; river 
carpsucker; silver redhorse; channel catfish (Ictalurus 
punctatus); stonecat (the one fish.only in his 
collection); flathead catfish (Pylodictis olivaris); 
muskellunge; brook silverside (Labidesthes sicculus); 
dusky darter; and the freshwater drum (Aplodinotus 
grunniens). All of Turner's. fish are valid; ·this study 
has verified some species. not collected for several 
years. Evenhuis (1972) collected nothing extraordinary; 
he did-erroneously list the banded sculpin .(listed here 
as the mottled sculpin). Several species collected by 
Harker, et al. (1979), not collected during this study, 
were: white sucker; silverjaw minnow; rosyside dace; 
rosyface shiner; southern· redbelly dace; blacknose dace; 
and mottled sculpih. Branson, et al. (1981a) collected 
an additional species, the Qhio lamprey (Icththyomy:i:on·· 
bdellium), not previously-collected. The KDN~-DW (1986a) 
. ' 
Tygarts Creek report listed ·several fish not collected 
since Turner's (1963) and Evenhuis's •(1972) sampling. 
, I ' > , t 
Among those were the least brook lamprey, •r,i ver chub, . and 
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the sand shiner. KDNR-DW further reported five species 
as ne~ drainage records: orangespotted sunfish (Lepomis 
humilis); spotted sucker (Minytrema melanops); sand 
shiner"; dusky darter; and the common carp. Perhaps they 
were unaware of specimens collected by earlier 
researchers. 
Burr and Warren (1986) regard the orangespotted 
sunfish as rare in the eas-i:ern h·alf of Kentuc){y and noted 
' that reports have been based on hybrids or other species 
of sunfish (e.g., longear sunfish). Our sampling did 
show several hybrid sunfish that .. could have easily been 
misidentified as·orangespotted sunfish. 
The spott~d sucker was reported by Turner (1963) and 
Kornman (1983); the sand shiner had been reported by 
Clark (1941b); the dusky darter had previously been 
collected by Turner (1963) and Kornman (1983); and the. 
carp had also been reported by Turner (1963) and Kornman 
. ' (1983). Burr and Warren (1986) listed the powfin (Amia 
calva). as having been collect:ed by. Bran_son.'(1977), the, 
rainbow trout as having _been stoqked into .a tributary of· 
Tygarts Creek (Schultz Creek.trout stocking was 
discontinued in 1984), and the mosquitofish (Gambusia 
affinis) existing from a single record. 
Species unique to thie; study were: quillback; 
smallmouth buffalo (Ictiobus bubalus); bigmouth buffalo; 
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black crappie (Pomoxis nigromaculatus); slenderhead 
darter; sauger; and walleye. The common carp ·is the only 
fish considered exotic in Tygarts ·. Creek. Introduced 
• • ! ~ ~ ,. ' . , • ' ' , 
species include the mosquitofish·, 'the rainbow-trout, and,.· 
possibly, the warmouth •. The r~inbow trout probably does 
, 
not presently exist in Tygarts Creek. 
Two species of Tygarts·cr~1ak:fish were'given. 
conservation status ·by Warren, ·et al;: (1986): ·the 
rosyside dace,. state special concern and thE; trout-perch; 
with the same status. Two other fish, muskellunge and 
slenderhead darter, were listed as special concern 
species by Branson, ~t al. (1981b), but have since: been 
delisted. Warren. and Cicerello (1983) mentioned that 
slenderhead darter numbers indicated good populations 
throughout the state, no longer necessitating a 
conservation status. Warren (1981) collected slend1arhead 
darters in upper Tygarts Creek, the most upstream record 
in the Ohio River Vall~y in Kentucky. 
species catch Rate 
During 1981 electrofishing ,. timed subsamples of the 
fish population in each pool sampled within both 
Kinniconick and Tygarts Creeks were take~. Population 
sampl·ing occurred during the initial round of 
electrofishing. Attempts were made to collect all fish 
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observed during the sample time. Numbers of fish, length 
distribution, catch per unit effort, and percent of total 
catch for Kinniconick and Tygarts Creek fish are shown in 
Tables 31 and 32, respectively. The most 
frequently-taken fish in Kinniconick Creek were: 1) 
striped shiner (Notropis chrysocephalus), 2) golden 
redhorse, 3) longear sunfish (Lepomis megalotus), 4) 
spotted bass, 5) spotted sucker, 6) bluntnose minnow 
(Pimephales notatus), and 7) rock bass (Ambloplites 
rupestris). The most frequently-taken fish in Tygarts 
Creek were: 1) gizzard shad (Dorosoma cepedianum), 2) 
golden redhorse, 3) longear sunfish, 4) bluntnose minnow, 
5) silver redhorse, 6) blackside darter (Percina 
maculata), 7) trout-perch, 8) black redhorse (Moxostoma 
duguesnei), and 9) northern hog sucker (Hypentelium 
nigricans). Golden redhorse was the most abundant fish 
species sampled in Kentucky muskellunge streams (Axon and 
Kornman, 1986), followed by longear sunfish and spotted 
bass. 
Funk (1975) reported on stream fish communities and 
classified streams as "Smallmouth Bass Streams," 
"Largemouth Bass Streams," and "Spotted Bass Streams." 
He noted that data were fairly scarce for streams with 
spotted bass. Generally, the most noticeable difference 
between communities of smallmouth and spotted bass was 
Table 31. Species ar.::I length distribution of 
Species 1 2 3 4 5 6 7 • 9 
LongllOse gar 
Gizzard shad 1 2 2 1 4 
Grass picker'el 
Muske I lunge 
Central stonerol ler 2 
conmon carp 
Silverjaw mirnow 
River chlm 1 
Rosefin shiner 11 12 2 
Popeye shiner 7 
Bigeye shiner 1 
Striped shiner 2S 268 31 23 9 6 1 1 
Silver shiner 17 9 
Rosyface shiner 1 33 3 
Blootnose minnow 4 42 • Creek chlm 1 
River carpsuc:ker 
Northern hog sucker 2 11 5 2 1 1 
Smallmouth b.affalo 
Bigmou_th buffalo 
Srx,tted sucker 6 17 13 1 5 2 
Silver red\orse 
Bleck redlorse 1 1 1 
Golden redmrse 23 17 3 2 3 • 5 11 Shorthead re<liorse 1 
fish seq,led fr0111 Kimiconlck Creek in 1981. 
Inch Group 
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2S 26 27 28 29 30 32 33 34 36 ,2 
2 5 1 2 2 1 1 1 2 1 1 2 1 
2 1 
2 2 1 
3 4 2 
1 1 1 
13 17 13 8 2 
Total 
27 
11 
5 
2 
7 
25 
7 
364 
27 
37 
54 
2 
1 
25 
3 
1 
55 
2 
7 
127 
0. 1 
Nume, 
pe, 
Hou, 
3.4 
1.4 
0.1 
0.6 
0.2 
0.9· 
0.1 
0.1 
3.1 
0.9 
0.1 
,s.s 
3.4 
4.6 
6.7 
0.2 
0.1 
3. 1 
0.4 
0.1 
6.9 
0.2 
0.9 
15.9 
0. 1 
Percent 
2 
1 
t 
2 
1 
t 
33 
2 
3 
5 
t 
t 
2 
t 
5 
11 
f-' 
01 
0 
Table 31. Contirued. 
Species 
Chamel catfish 
Flathead catfish 
Trout-perch 
Brook silverside 
Rock bass 
Green si.r,f I sh 
Bluegill 
Longe er si.r,f i sh 
Smal lmouth bass 
Spotted bass 
largemouth bass 
White crappie 
Greenside darter 
Johmy darter 
Bended darter 
Logperch 
Blackside darter 
Ualleye 
Freshwater dn.111 
ts Trace (<0.SX). 
Inch Croup 
1 2 3 4 5 6 7 8 9 10 .11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 32 33 3' 36 42 
5 4 
4 23 3 
1 5 5 14 7 
2 1 
322 162 
2 16 18 st 11 
3 2 1 
2·11 2 6 7 7 10 6 4 3 
2 
2 
1 
3 3 3 1 
10 6 
4 2 
2 2 
Nu,b,r 
Total per Percent 
Hour 
1 o. 1 
9 1.1 
30 3.7 
34 4.2 
3 0.4 
17 2.1 
104 13.0 
a 1.0 
61 7.6 
11 1.4 
2 0.2 
2 0.2 
2 0.2 
1 o. 1 
10 1.2 
7 0.9 
16 2.0 
1 o. 1 
6 0.7 
t 
1 
3 
3 
t 
2 
9 
1 
5 
1 
f--' 
Ul 
f--' 
Table 32. Species and length distribution of fl eh saq,led from Tygarts Creek 
Inch Gral4) 
Species 1 , 3 • 5 6 7 • 9 10 
,, ,, 13 14 15 16 
Longnose gnr 
Am@rican eel 
Gizzard shad 1 64 ,,, 47 25 19 11 6 7 , 
Grass pickerel 1 , 1 2 1. 
Musket ll.r,ge 3 3 , 
Central stonerol ter 4 5 
Coomon carp 
Colden shiner 
Roseffn shiner 
Emerald shiner b 
Striped shiner 13 9 4 
silver shiner 5 14 3 
Mimic shiner 2 
Bl~tnose ~ll'W10W 7 42 12 
River carpsucker 5 
•Qufllb&ck 
Northern hog sucker . ,, 4 3 7 2 1 
Sml!llllmouth buffalo 
Spotted sucker 6 4 
Silver redtorse 3 8 3 3 5 B 8 8 3 , 4 2 
River redtorse 1 1 1 
Black redtorse 3 4 7 5 2 7 9 3 2 
Golden rec:liorse 10 30 11 2 10 n 1s Jo 40 25 20 ,, 3 2 
Shorthead recllorse 
Flathead catfish 
Trout•perch 1 25 21 
In 1981. 
17 18 19 ,o 21 ,, Z3 24 25 26 27 28 29 31 
2 
2 4 3 2 , 
, 
2 4 
Total 
2 
1 
404 
7 
14 
9 
19 
1 
1 
27 
,, 
2 
62 
9 
3 
" 4 
13 
60 
3 
44 
231 
1 
47 
• .-r 
per 
Hour 
0.3 
o., 
67.3 
,., 
Z.3 
1.5 
3.Z 
o., 
o., 
4.5 
3.7 
0.3 
10.3 
1.5 
0.5 
5.3 
0.6 
,., 
10.0 
0.5 
7.3 
38.5 
0.2 
0.2 
7.8 
Percent 
t 
t 
31 
, 
, 
t 
5 
t 
2 
t 
1 
5 
t 
3 
18 
t 
4 
f--' 
lJl 
"' 
Table 32, Continued. 
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 
Brook si lverside 8 4 
R~k bass 1 6 2 3 
Green slA"lfish 
Bluegill 5 2 2 4 
Longear &la"lf i sh 1241635 25 1 
Smal l1110Uth bass 2 
Spotted bass 2 3 4 3 5 1 2 2 3 
Largemouth bass 3 
~ite crappie .1 
Greenside darter 6 
Rainbow darter 2 
Fantai I darter 2 
Logperch 8 6 
Blackside darter 33 24 2 
Sauger 3 
Freshwater drun 3 4 2 
b = Joo many to cotrit; collected at the mouth of Tygarts Creek. 
t: Trace (<O.SX). 
Inch Groop 
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 31 
• .....,.r 
Total per 
Hour 
12 2.0 
14 2.3 
1 0.2 
14 2.3 
102 17.0. 
2 0.3 
26 4.3 
5 0.8 
1 0.2 
7 1.2 
2 0.3 
3 0.5 
16 2.7 
59 9.8 
3 0.5 
10 1.7 
Percent 
t 
1 
8 
t 
2 
t 
t 
1 
t 
1 
5 
f-' 
U1 
w 
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the number of minnow species being substantially greater 
in spotted bass streams. Based on the total number of 
individuals in taxonomic groups of larger fish in streams. 
where spotted bass pred_ominated, spotted ba~s comprised 
about 4 percent; other bass, 2 percent; other 
centrarchids, ·39 percent; carpsuc:kers ·and buffalo fishes,. 
1 percent; and othe7 suckers, 39 percent. In the "best" 
spotted bass streams, the spotted bass comprised about 6 
percent of the total; other bass made up 3 ·pe~cent; other 
centrarchids, 39 percent; carpsuc:kers and buffalo fishes, 
1 percent; and other suckers, 32 percent. Based on these 
data, given by Funk (1975), Kinniconick Creek .cah be 
classed as a11 excellent spotte<;I_ bass st_real'\1 and Tyga:c:ts-
Creek· as a typical one. Funk's table for larger fish was 
utilized bec:ause electrofishing gear is selective for 
larger fish (Catchings,·et al., 1984) . 
.. , 
Kinni•co~ick creek Benthic Invertebrates 
Very few studies have been done on Kinniconick Creek 
benthic macroinvertebrates. Hannan, et al, ( 1984) · 
sampled aquatic invertebrates as part of the oil shale 
region survey. Warren, et al. (1984) of KNPC performed a 
study of_Kinniconick Creek freshwater mussels to document 
the naiad fauna, describe their distributional patterns, 
and to compare this stream with similar-sized Ohio River 
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Valley.streams. Throughout the drc1.inage, they found ·20 
species of bivalves, an indicator of high water quality .• 
Three species.found, the snuffbox (Epioblasma triquetra), 
iittle spectacle case (Villosa lienosa), a~d salamc1.nder 
mussel' _(Simpsonaias ambiqtia) were recognized. as of 
special concern, endangered, and'of undetermined status, 
respecti'(/'eiy, by Branson, et al. (1981b). Warren, et al. 
(1~86) regarded the e;nuffbox and little'spectac:le case of 
special concern; the salamander mussel was considez:ed 
threatened and given·a category 2 federal status. 
Kinniconick Creek benthic macroinvertebrates, taken 
seasonally at three stations during 1981,._ ar~ shown in 
Tables · 3 3, 3 4 ,, and 3·5. The. results of this study 
:j.ndi_cated near-unpolluted water conditions. Diversity 
(d) and equitability (e) ;,,,ere almost uniform throughout 
the sample area in the spring •.. D:\-ver!=lity,_ in1ices f7-9m 
.the·upper and-'lower sample ~ites were similar to the: 
spring values. However, diversity 'and equitabiltty, .... 
values at the middle stations indicated .. somewhat degraded 
. . . - . . 
. ' . . 
, ' • i 
conditions·. The rall samples at, the lower; stations· . , 
- '•, . - . : -· . . . 
indicated little. degradation, while the diversity and 
equitability values at the middle and upper stations 
indicated somewhat degraded conditions. Hi_gher numbers 
of .taxa were coll~cted.iit.the middle and upper stations 
than at the lower station during fall sampling. Similar 
' . 
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Table 33. Number of individuals per taxa, com~osition, 
density, diversity (d), and equitability (e) 
values for benthic macroinvertebrates taken 
from Kinniconick Creek during 1981 at 
Station 1. 
Taxa 
Annelida 
Oligochaeta 
Lumbriculidae 
Tubificidae 
Arthropoda 
Crustacea 
Caldocera 
Daphnidae 
ostracoda 
Isopoda 
Asellidae 
Decapoda 
Astacidae 
Orconectes fil2• 
Chelicerata 
Arachnida 
Hydracarina 
Insecta 
· Plecoptera 
Nemouidae 
Perlidae 
Perlodidae 
Taeniopterygidae 
Ephemeroptera 
Baetidae 
Ephemerellidae 
Heptageniidae 
Siplonuridae 
Number of Individuals 
April 22 July 15 October 9 
5 
2 
3 
1 
3 
1 
41 
30 
14 
9 
1 
2 
2 
3 
131 
64 · 
7 
4 
3 
5 
5 
10 
9 
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Table 33. continued. 
Number of Individuals 
Taxa April 22 July 15 October 9 
Odonata 
Aeshnidae 1 
Coenagrionidae 1 17 
Gomphidae 1 
Libellulidae 3 
Megaloptera 
Corydalidae 12 
Trichoptera 
HydropS::fChidae 24 5 
Hydroptilidae 3 
Philoptamidae 2 66 
Polycentropodidae 29 2 1 
Coleoptera 
Dryopidae 1 1 
Elmidae 1 
Diptera 
Chironomidae 9 37 74 
Simuliidae 2 
Tipulidae 1 
Mollusca 
Gastropoda 
Pleuroceridae 1 
Pelecypoda 
Eulamellibranchia 
Sphaeriidae 59 
Total 151 288 211 
Number of taxa 15 17 15 
Diversity (d) 2.98 2.38 2.92 
Equitability (e) 0.73 0.44 0.73 
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Table 34. Number of individuals per taxa,,com~osition, 
density, diversity (d), and equitability'(e) 
values for benthic macroinvertebrates taken 
from Kinniconick. Creek during .1981 at·, ;, , , : 
Station 2. · · 
Nematoda 
Annelida . 
Taxa 
Oligochaeta 
• I • • 
Number of Individuals· 
·April 22 July 15 Octoper 9' 
Lumbriculidae 4 2 
Arthropoda 
Crustacea 
Decapoda 
Astacidae 
Orconectes §12. 
Chelicerata 
Arachnida 
Hydracarina 
Insecta 
Plecoptera 
. Perlidae 
Perlodidae 
Ephemeroptera 
Baetidae . 
Ephemerellidae 
Heptageniidae 
Siplonuridae 
Odonata 
· Coenagrionidae 
Libellulidae 
Megalopte:ta 
Corydalidae 
Trichoptera 
Hydropsychidae 
POlycentropodidae 
11 
21 
9 
37 
3 
1 
25 
3 
2 
1 
301 
30 
1 
1 
10 
1 
2 
1 
12 
570 
1 
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Table 34. continued. 
Number of Individu.als 
Taxa 
April 22 July 15 October 9 
Coleoptera 
Dryopidae 10 
Elmidae 1 
Gyrinidae 1 1 
Psephenidae 2 
Diptera 
Chironomidae 3 36 17 
Empididae 6 
Rhagionidae 2 
Simuliidae 2 
Tipulidae 1 
Mollusca 
Gastropoda 
Planorbidae 2 
Pleuroceridae 2 2 
Pelecypoda 
Eulamellibranchia 
Sphaeriidae 12 
Total 119 389 773 
Number of taxa 12 12 21 
Diversity (d) 2.70 1.27 1. 69 
Equitability (e) 0.75 0.23 0.20 
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Table 35. Number of individuals per taxa, com~osition, 
density, diversity (d), and equitability (e) 
values for benthic macroinvertebrates taken 
from Kinniconick Creek during 1981 at 
-Station 3. 
Taxa 
Platyhelminthes 
Turbellaira 
Planariidae 
Annelida 
Oligochaeta 
Lumbriculidae 
Arthropoda 
Crustacea 
Caldocera 
Daphnidae 
Ostracoda 
Amphipoda 
· Gammaridae 
Decapoda 
Astacidae 
Orconectes .§I!. 
Insecta 
Plecoptera 
Perlidae 
Perlodidae 
Ephemeroptera 
Baetidae 
Ephemerellidae 
Heptageniidae 
Siplonuridae 
Odonata 
Coenagrionidae 
Gomphidae 
Number of Individuals 
April 22 July 15 October 9 
1 
1 
12 
20 
33 
26 
3 
4 
5 
2 
104 
1 
1 
4 
16 
2 
1 
1 
2 
13 
4 
9 
1 
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Table 35. continued. 
Number of Individuals 
Taxa 
April 22 July 1.5 October 9 
Megaloptera 
Corydalidae 5 
Sialidae 1. 23 1.4 
Trichoptera 
Helicopsychidae 1. 3 
Hydropsychidae 10 5 
Polycentropodidae 16 
Coleoptera 
Dryopidae 2 20 7 
Psephenidae 1. 1 3 
Diptera 
Chironomidae 45 53 21.8 
Tipulidae 3 1 
Total 1.62 227 309 
Number of taxa 13 12 18 
Diversity (d) 2.80 2.32 1..93 
Equitability (e) 0.77 0.57 0.28 
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numbers of taxa were col_lected at all three stations 
during all periods, except at the lower station in the 
summer, where there were a few more. If those taxa with 
only one individual were excluded, e values would have 
been higher· throughout in both Kinniconick and Tygarts 
Creeks (Kornman, 1983). 
Tygarts creek Benthic Invertebrates 
Initial Tygarts Creek macroinvertebrate studies were 
performed by Rhoades (1944), who looked at the stream's 
three species of crayfish. Harker, et al. (1979) 
conducted a benthic invertebrate survey on Tygarts Creek 
and several of its tributaries. A survey of the creek's 
freshwater mussels was performed by Taylor (1980), who 
found 21 species of bivalves. Zeto (1979,1980) also 
looked at the -freshwater mussels in Tygarts Creek and 
reported a new record, Lasmigona subviridis, for 
Kentucky. The KDNR-DW (1982a) survey of Tygarts Creek 
found another previously unreported freshwater mussel, 
deertoe (Truncilla truncata). All the above-mentioned 
surveys mention the diverse macroinvertebrate population 
and the stream's high water quality. Four freshwater 
mussel species found in Tygarts Creek were listed in 
Branson, et al. (1981b): fanshell (Cyprogenia stegaria) 
(threatened), snuffbox (special concern), creek 
163 
heelsplitter (Lasmigona compressa) (special concern), ·and 
green floater (I.!- subvirious) .(threatened). Warren, et 
. al. (1986) listed the· fanshell as threatened. with a 
federal status of category 2, the snuffbox as special 
concern, and both the creek heelsplitter and green 
floater as threatened. 
seasonal benthic macroinvertebrates, sampled at three 
stations in Tygarts Creek during 1981, are.shown in 
Tables· 36, 37, and 38. Specimens of the· glass. shrimp 
were taken while electrofishing at Station 2. Results 
indicated that the lower section., based on d and e 
values, had relatively unpolluted conditions in the 
spring, an,d. inoderate degradati6~' in· the, 'su~er an,q falf. · .. : 
In the middle and upper statioi;is, slight.degradation was 
indica.ted in the spring and summer, ·but.in the fall, 
nearly unpolluted· conditione:;·, e~isted. 
Summer.diversity valu~s:w~~~ near:j.y.u11if9rm at.all 
three locations. Fall diversity values were high, near 
or equal to three, at the midd~e and upper stations. At 
the lower station in the fall, d wa.s below 2, but there 
were more taxa and a higher total number of. individuals 
then than during any other time at any of the other 
stations. This was partially due to a large number of 
taxa having only one individual in the fall sample. The 
number of taxa was consistently higher at the lower and 
,. 
Table 36. Number of individuals per taxa, com~osition, 
density, diversity (d), and equitability (e) 
values for benthic macroinvertebrates taken 
from Tygarts Creek during 1981 at station 1. 
Number of Individuals 
Taxa 
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April 27 July 15 October 9 
Nematoda 
Annelida 
Oligochaeta 
Lumbriculidae 
Arthropoda 
Crustacea 
ostracoda 
Isopoda 
Asellidae 
Amphipoda 
Gammaridae. 
Decapoda 
Astacidae 
Orconectes .§12. 
Chelicerata 
Arachnida 
Hydracarina 
Insecta 
Plecoptera 
Nemouridae 
Perlodidae 
Ephemeroptera 
Baetidae 
Caenidae 
Ephemerellidae 
Heptageniidae 
Siplonuridae 
Odonata 
Gomphidae 
2 
1 
2 
1 
14 
26 
26 
62 
2 
1 
8 
2 
1 
324 
180 
1 
9 
9 
3 
1 
1 
9 
17 
3 
1 
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Table 36. continued. 
Number of Individuals 
_Taxa 
April 27 July 15 October 9 
Megaloptera 
Sialidae 1 
Trichoptera 
Hydropsychidae 64 646 
Limnephilidae 1 1 
Philopotamidae 1 
Polycentropodidae 1 
Coleoptera 
Dryopidae 6 3 
Elmidae 2 4 
Gyrinidae . 3 
Hydrophilidae 2 
Diptera 
Ceratopogonidae 1 
Chironomidae 106 84 314 
Empididae 5 1 
Ephydridae 1 
Rhagionidae 1 
Simuliidae 1 1 
Tabanidae 1 
Tipulidae 16 10 
Mollusca 
Gastropoda 
Planorbidae 3 
Pleuroceridae 5 5 
Pelecypoda 
Eulamellibranchia 
Sphaeriidae 2 1 208 
Total 276 679 1251 
Number of taxa 19 13 24 
Diversity (d) 2.76 2.00 1. 93 
Equitability (e) 0.50 0.41 0.21 
Table 37. Number of individuals per taxa, composition, 
density, diversity (d), and equitability (e) 
values for benthic macroinvertebrates taken 
from Tygarts Creek during 1981 at Station 2. 
Number of Individuals 
Taxa 
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April 27 July 15 October 9 
Nematoda 
Annelida 
Oligochaeta 
Lumbriculidae 
Hirudinea 
Glossiphoniidae 
Arthropoda 
Insecta 
Plecoptera 
Nemouridae 
Perlidae 
Perlodidae 
Ephemeroptera 
Baetidae 
Baetiscidae 
Caenidae 
Ephemerellidae 
Ephemeridae 
Heptageniidae 
Siplonuridae 
Odonata 
Gomphidae 
Megaloptera 
Corydalidae 
sialidae 
Trichoptera 
Hydropsychidae 
Limnephilidae 
Philopotamidae 
Polycentropodidae 
3 
18 
2 
1 
45 
51 
1 
2 
11 
377 
18 
1 
7 
3 
1 
2 
1 
2 
1 
1 
1 
228 
24 
1 
48 
1 
18 
1 
20 
47 
2 
4 
18 
7 
8 
2 
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Table 37. continued. 
Number of Individuals 
Taxa 
April 27 July 15 October 9 
Lepidoptera 
Noctuidae 1 
Coleoptera 
Dryopidae 3 4 
Elmidae 6 1 5 
Gyrinidae 8 
Psephenidae 1 
Diptera 
Ceratopo~onidae 1 
Chironomidae 43 46 68 
Empididae 1 1 
Simuliidae 2 
Syrphidae 1 
Tipulidae 2 
Total 592 369 210 
Number of taxa 19 16 17 
Diversity (d) 2.06 1.89 3.00 
Equitability (e) 0.29 0.30 0.71 
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Table 38. Number of individuals per taxa, composition, 
d'ensity, diversity (d), and equitability (e) 
values for benthic macroinvertebrates taken 
from Tygarts Creek during 1981 at Station 3. 
Nematoda 
Annelida 
Taxa 
, Oligochaeta 
Lumbriculidae 
, 'I'ubificidae 
Arthropoda 
Crustacea 
Ostracoda 
ISqpoda 
Asellidae 
Amphipoda 
Gammaridae 
Decapoda 
Astacidae 
Orconectes, §J2.. , 
Insecta 
, Ephemeroptera 
Baetidae 
Baetiscidae 
Ephemerellidae 
Ephemeridae 
Heptageniidae 
Siplonuridae 
Odonata 
Coenagrionidae 
Megaloptera 
Sialidae 
Trichoptera 
Hydropsychidae 
Number of Individuals 
April 27 July 15 October 9 
1 
15 
1 
10 
2 
28 
24 
3 
11 
1 
1, 
21 
54 
1 
1 
5 
42, 
17 
26 
13 
122 
19 
7 
2 
4 
4 
, ' 
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Table 38. continued. 
Number of Individu·a1s 
Taxa 
April 27 July 15 October 9 
Lepidostomatidae 1 
Limnephilidae 3 
Coleoptera 
Dryopidae 1 
Elmidae 1 1 
Hydrophilidae 4 
Diptera 
Chironomidae 152 26 29 
Tipulidae 1 
Mollusca 
Gastropoda 
Pleuroceridae 2 
Total 251 113 297 
Number of taxa 14 10 14 
Diversity (d) 2.06 2.05 2.84 
Equitability (e) 0.39 0.55 0.71 
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middle stations than the upper stations, exc~pt ._during, 
' ' 
the fall sample. During the summer, all three stations 
had lower numbers of :families than in· the.spring or fall; 
Fish stocking 
Both Kinniconick and Tygarts .Creeks have,been stocked 
with an assortment of game fish by the'KDFWR (1990) 
(Appendices Band D). Rainbow trout have been utilized 
as a put~and-take fishery in· Kinniconick Creek and in a 
tributary (Schultz Creek) of Tygarts Creek. Both streams 
exhibit warm temperature extremes for coldwater fish, .the 
primary.factor-in a decision to stop these stockings. 
Brewer (1980) recommended that muskellunge be 
maintenance stocked at o. 3 fish per hectare .in both 
streams. He felt the streams had shown a limited amount 
' ' ' 
of reproductive success for muskellunge and that 
maintenance stocking would allevi.ate environmental 
facto1;s limiting muskellung_e recruitment. Kornman (1983) 
agreed with Brewer and recommended annually stocking one 
hundred 180 to 230mm muskellunge in Kinniconick Creek, 
and two hundred in Tygarts Creek. Kornman also noted 
that year class strength from stocked muskellunge 
demonstrated that supplemental stocking cortributed to· 
the.permanent population. Since 1984, muskellunge have 
been annually stocked, at or abc;>ve the recommended rate, 
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in both streams. 
Largemouth bass have been stocked into both streams. 
Initial stocking was done in the late 1930 1 s when it was 
thought that more fish produced a better fishery. The 
largemouth bass stocked into Kinniconick Creek during the 
1960 1 s and 1970's were done under political direction, 
not with biological reasoning. Most stream stockings 
utilize smallmouth bass or spotted .bass, although these 
stockings generally have no effect on the fishery unless 
the stream did not have an existing black bass fishery. 
According to Loska (1982a, 1982b), most studies show that 
fingerling black bass stockings are not a biological or 
economical way to manage a fishery, that stocking small 
fish added very little to the creel (due to poor 
survival), and stocking large fish was uneconomical (due 
to the rapid catch rate by anglers). 
Food Habits of spotted Bass in streams 
A study with a major thrust on spotted bass would be 
incomplete without examining food availability. Carver 
(1975) felt crayfish was the predominant food eaten by 
adult (>152mm) spotted bass year-round. Fish were the 
second most utilized food source, with darters and other 
bottom dwellers occurring most often in stomachs. 
Terrestrial insects made up a large percentage of the 
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food eaten during the fall months. Aquatic insects were 
not a major food source; they usually appeared in trace 
amounts. Aquatic insects found most often were 
trichopteran larvae, coleopteran larvae and adults, 
percopteran naiads, and megalopteran larvae. He 
concluded that adult spotted bass were primarily bottom 
feeders. 
Smith and Page (1969) reported that the diets of 
Wabash River adult spotted bass consisted mainly of 
aquatic insects. Ephemeropteran naiads ranked highest in 
stomach contents, followed by dipteran larvae and pupae, 
and immature corixids. The following three groups were 
of equal importance in the list of food items: crayfish, 
available throughout the year; terrestrial insects; and 
fish, with johnny darters most commonly utilized. 
Both studies reported that aquatic insects were the 
principal food for fingerling spotted bass (23 to 152mm), 
while Smith and Page (1969) further cited chironomids as 
the most important. They also listed ephemeropteran 
naiads as the second most important food item, while 
Carver (1975) considered them (mainly baetid naiads) the 
most important. Other items utilized by fingerlings were 
fish, grass shrimp, and juvenile crayfish. Smaller fish 
selectively fed upon cladocerans and copepods. 
Although crayfish collecting was not performed, high 
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numbers were observed while seining and electrofishing in 
both Kinniconick and Tygarts creeks. Three species were 
reported from northeastern Kentucky by Harker, et al. 
(1979), Hobbs (1976), and Rhoades (1944), but only 
Orconectes fil2• was identified during sampling. Crayfish 
were most abundant in raceways and riffle areas, but were 
not well-represented in benthic samples. 
Benthic organisms were represented by 21 taxa in 
Kinniconick Creek (Tables 33, 34, and 35) while Tygarts 
Creek exhibited 24 taxa {Tables 36, 37, and 38). Th~ 
most abundant arthropods in Kinniconick were members of 
the orders Ephemeroptera, Trichoptera, and Diptera. In 
Tygarts, the most abundant orders were Ephemeroptera, 
Diptera, then Trichoptera. Ephemeropterans and Dipterans, 
were the most important food sources for fingerling 
spotted bass. Chironomids were frequently, found in both 
streams, more so in Tygarts. Baetid naiads were well 
represented during spring sampling, when utilization by 
spotted bass was highest. Adult spotted bass can utilize 
trace quantities of the orders Trichoptera, Coleoptera, 
Odonata, Ephemeroptera, Megaloptera, Hemiptera, and 
Plecoptera (Carver, 1975). 
An abundance of fish are available as forage for 
adult spotted bass: darters, minnows, and shiners. 
cyprinids were the most abundant form seen while 
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electrofishing, percids during seining periods. In 
Kinniconick creek, the most common cyprinids were the 
striped shiner, bluntnose minnow, and the rosefin shiner. 
The most abundant cyprinids in Tygarts creek were the 
bluntnose minnow, striped shiner, and silver shiner. The 
most abundant percids in both streams were the blackside 
darter and logperch (Percina caprodes). The spotted bass 
diet does not consist of large numbers of fish, but those 
utilized are associated with stream bottoms (Carver, 
1975). 
CHAPTER V 
CONCLUSI<;lNS 
Kinniconick and Tygarts creeks are among the best 
native muskellunge streams in Kentucky. An investigation 
of the black bass species was initiated to document any 
effects of the muskellunge on those species. This study 
began in 1980 as part of KDFWR D-J Project Number F-50: 
Muskellunge Streams Investigations. Collections were 
made with seine and boat-mounted electrofishing gear in 
pools with known-muskellunge utilization. The black bass 
were sampled to determine: (1) population structure, (2) 
population estimates (mark-recapture), (3) age-growth 
relationships, (4) length-weight relationships, (5) 
relative weight va~ues, (6) proportional stock density 
values, and (7) their habits in muskellunge streams. In 
addition, water quality conditions, benthic 
macroinvertebrate populations, and the general fish 
population were sampled. · 
Spotted bass were the dominant black bass species 
found: in Kinniconick and Tygarts Creeks they made up 75 
percent and 81 percent of the black bass population, 
respectively. Smallmouth bass and largemouth bass 
composed 13 percent each in Kinniconick creek, while in 
Tygarts Creek, largemouth bass comprised 11 percent and 
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smallmouth bass represented 8 percent of the black bass 
population. Smallmouth bass probably existed in greater 
numbers in both streams than was shown because sampling 
was confined to pools, preferred largemouth and spotted 
bass habitat. Both streams have abundant riffle and 
raceway habitats, with Kinniconick Creek having a higher 
percentage than Tygarts. 
The number of black bass sampled was lower than 
expected. Many more were observed than captured because 
electrofishing gear is selective toward larger fish and 
the spotted bass dominated the black bass population 
(their smaller size helped them avoid capture). A 
mark-recapture estimate was performed on both streams 
during 1981, but with the low number of recaptures, 
accurate estimates could not be made. 
One hundred twenty eight spotted bass from 
Kinniconick Creek and 77 from Tygarts Creek were used to 
calculate a length-weight relationship. Largemouth and 
smallmouth bass from both streams were also used for 
length-weight curves, but sampling numbers were too low 
for confident application. Spotted bass in both streams 
were slightly below Anderson's standard equation, but 
within acceptable levels. Relative weight values for 
spotted bass were also slightly below standard. However, 
all northeastern Kentucky fish show this same trend; it 
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is not unique to streams containing muskellunge. 
Age and growth were calculated using scales taken 
from all black bass collected during 1981. Extremely 
slow growth was exhibited by all bass examined. In 
Kinniconick creek, smallmouth bass exceeded the 305mm 
legal size limit during the fifth year, with largemouth 
bass reaching it during their sixth year, while most 
spotted bass never reached this length. Black bass in 
Tygarts Creek grew at a slightly faster rate; smallmouth 
bass passed the legal size limit during their fifth year, 
largemouth bass during their fifth year, and, again, most 
spotted bass appear to perish before reaching 305mm. 
When length at each age was compared to other streams, 
both Kinniconick and Tygarts Creeks compared favorably to 
them, with or without muskellunge. 
Other studies have shown that the slow growth of 
spotted bass was probably related more to diet than any 
other factor, although stream environments are known to 
be more hostile than lentic ones. The main food item of 
spotted bass greater than 152mm was crayfish. Crayfish 
are not a source of high protein because high amounts of 
energy are wasted by fish in breaking down the chitinous 
exoskeleton. 
Proportional Stock Density values, the percent of 
quality size individuals in the adult population, were 
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calculated for both streams. Largemouth bass were in the 
preferred range in Kinniconick Creek, while smallmouth 
bass were slightly below, and spotted bass were well 
below the desired level. In Tygarts Creek, values for 
largemouth and smallmouth bass were well above preferred 
levels; however, the sample size was too small for 
accurate assessment. Spotted bass in Tygarts Creek were 
also well .below desired levels. The low PSD's of spotted 
bass in both streams were related to the slow growth and 
short life of these fish, and not due to their 
association with muskellunge. 
catch per unit effort, the number of fish captured 
per hour of electrofishing, was higher in Kinniconick 
Creek than in Tygarts Creek. Catch rates for spotted 
bass in both streams compared well with other studies. 
Catch rates of largemouth and smallmouth bass fluctuated 
in other study streams so that a comparison was difficult 
to make•. Overall catch rates of black bass in 
Kinniconick and Tygarts Creeks were well below those in 
most studied streams. A true comparison would be with 
streams of similar water quality and biomass (largemouth 
bass numbers increase with increased biomass), but none 
were found. Judging from the bass catch rates of other 
muskellunge streams, the muskellunge population was not 
responsible for lower numbers of black bass in 
Kinniconick and Tygarts Creeks. 
This study originally intended to document the 
effects of the muskellunge population on black bass. 
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Most anglers feel there is a negative relationship 
between a top predator and black basses. They generally 
believe that muskellunge either competes directly with 
bass for food or feeds upon them. Neither thought is 
correct, at least not in Kinniconick or Tygarts Creeks. 
There was no evidence that muskellunge impacted-the black 
bass population. 
Water quality parameters taken indicated that both 
Kinniconick and Tygarts Creeks contained high quality 
water. Tygarts Creek alkalinity levels were three times 
those of Kinniconick Creek, implying higher productivity 
in Tygarts Creek. Black bass populations were slightly 
higher in Kinniconick Creek, but overall biomas_s was 
higher in Tygarts Creek. Numbers of benthic 
macroinvertebrates were higher in Tygarts Creek, but 
diversity and equitability were nearly identical. 
Macroinvertebrate samples indicated good availability of 
food for fingerling spotted bass. Fish sampling revealed 
a diverse fish fauna, another indicator of high water 
quality, and that good populations of prey fish were 
available for the predator fish population. 
stream fishing has long been a popular local pastime. 
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,Kinman and Hoyt (1984) found that eastern Kentucky 
anglers showed equal preference for streams and rivers 
compared to reservoirs. Because no size limit now exists 
on spotted bass, that species is widely available to 
Kentucky stream anglers. Muskellunge have long been a 
favorite trophy species for stream anglers.· Two 
potential problems, one in each stream, could destroy 
this unique fishery. Impoundment of Tygarts Creek by the 
Kehoe Project would destroy many kilometers of natural 
stream habitat. Oil shale extraction would affect both 
streams, but because of its reduced buffering capacity, 
Kinniconick would be seriously impacted. 
· Both Kinniconick and Tygarts Creek have been 
recommended as outstanding water resources. Kinniconick 
Creek has been listed as a significant free flowing river 
by the National Park Service. Both streams have 
threatened and/or endangered fish and freshwater mussels, 
while Kinniconick Creek has a greater overall aesthetic 
value. With so few free flowing streams left in 
Kentucky, these areas need protection from detrimental 
influences. 
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Appendix A. Fishes of Kinniconick creek, various 
·collections. 
Source 
Fishes 
1 2 3 4 5 6 
Class Agnatha 
Petromyzontidae 
Ichthyomyzon bdellium X 
Ohio lamprey 
LamJ;1etra aeJ:l~tera X X 
Least brook lamprey 
Class Osteichthyes 
Lepisosteidae · 
LeJ;1isosteus osseus X X X X 
Longnose gar 
Anguillidae 
Anguilla rostrata X ·. X X X 
American eel 
Clupeidae . 
Dorosoma ceJ;1edianum X X X X 
Gizzard shad· 
Cyprinidae 
CamJ:lostoma anomalum X X X X X X 
Central stoneroller 
Clinostomus funduloides X x. 
Rosyside dace ' 
cwrinus carnio· · · .X X X 
Common carp 
Ericymba buccata X X X X X X 
Silverjaw minnow 
HyboJ;1sis amblOJ:lS· X ·x 
Bigeye chub 
Nocomis microJ:loqon X X X .X X 
River chub 
·Notro12is ardens X X X X X X 
Rosefin shiner 
Not:toJ;1is ariommus X X X 
Popeye shiner. 
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Appen<ii~ A. continued. 
Source 
Fishes 
1 2 3 '4 5 E5 
Notro12is atherinoides X X X 
Emerald shiner 
Notro12is boo12s· . X X X X X 
Bigere shiner . · 
Notro121s· chqsoce12halus ~· X X .:x X X. 
• st:riJ?ed shinlj!r, : . · 
x ·. X X Notro121s 12hotogen1s · ' 
-~ 
X· ,. 
· Silver shiner · '·, ',' ' 
Notro12is rubellus X X X X X X 
Rosyface shiner· 
·. ·, 
Notro12is s12ilo12terus ,x 
Spotfin stiiner 
Notro12is stramineus , ' X X 
sand shiner 
. 
Notro12is umbratilis X 
Redfin shiner 
Notro12is volucellus X 
Mimic shiner· 
Notro12is whi1212lei X 
Steelcolor shiner 
Phoxinus e;i;:ythrogaster X x. 
southern redbelly dace 
Pime12hales notatus. X X X X X 
·· Bluntnose minnow 
Rhinichthys atratulus X X 
Blacknose dace 
Semotilus atromaculatus X X X X X 
creek chub 
Catostomidae 
can,iodes can,io X X 
River carpsucker 
catostomus commersoni X X 
White sucker 
HY12entelium nigricans X X X X X X 
Northern hog sucker 
Ictiobus bubalus X X X 
Smallmouth buffalo 
Ictiobus cvnrinellus X X 
Bigmouth buffalo 
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Appendix A. continued. 
Source 
Fishes 
1 2 3 4 5 6 
Minytrema·melanops X X X 
$potted sucker 
Moxostoma anisurum X X 
Silver redhorse 
Moxostoma ca:i;:inatym X 
River·redhorse 
Mcixostoma duguesnei X X X 
Black redhorse-
Moxostoma ecythrurum X X X X 
Golden redhorse 
Moxostoma macrolepidotum X X 
Shorthead .redhorse 
Ictaluridae 
Ameiurus melas X 
Black bullhead 
Ameiurus natalis X 
Yellow bullhead 
Ictalurus fu:i;:catus X 
Blue catfish 
Ictalurus punctatus X X X X 
Channel catfish 
Noturus flavus X 
stonecat 
Noturus miurus X X X X 
Brindled madtom· 
fYlodictis olivar;i,s X X X 
Flathead catfish 
Esocidae 
Esox americanus .x X X X X 
Grass pickerel 
Esox masguinongy .x X X .x 
.Muskellunge 
Salmonidae 
Onchorhynchus myk;i,ss X 
Rainbow trout 
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Appendix A. continued. 
Source 
Fishes 
1 2 3 .4 5 6_ 
Percopsidae 
Percopsis omiscomaycus X X ·x 
Trout-perch 
Atherinidae 
Labidesthes sicculus X X X X 
Brook silverside 
cottidae 
Cottus bairdi X X X* X 
Mottled sculpin 
centrarchidae 
Ambloplites rupestris X X X X X X 
Rock bass 
cyanellus Lepomis 
Green sunfish 
X X X X X 
Lepomis gulosus X 
Warinouth 
Lepomis macrochirus X X X X X 
Bluegill 
Lepomis megalotis X X X X X X 
Lon~ear sunfish 
X X Lepomis .fill.• 
Hybrid sunfish 
Micropterus dolomieui X X X X X X 
Smallmouth bass 
Micropterus punctulatus X X X X X X 
Spotted bass 
x Micropterus salmoides X X X 
Lar~e~outh ba~s 
X X X X Pomoxis annularis 
White crappie 
'Percidae 
Etheostoma blennioides X X X X 
Greenside·darter 
Etheostoma caeruleum X X X X X X 
Ra,inbow darter 
Etheostoma flabellare X X .X X X X 
Fantail darter 
Appendix A. continued. 
" 
Fishes 
Etheostoma nigruin' 
Johnny darter 
si;iectabile-·Etheostoma 
orangethroat darter 
Etheostoma variatum 
variegate darter 
Etheostoma zonale 
· Banded darter 
Percina cai;irodes 
LOCJPerch . 
Percina macrocei;ihala 
Longhead darter 
Percina maculata 
Blackside darter 
Percina sciera 
Dusky darter 
stizostedion canadense 
Sauger· . 
stizostedion vitreum 
Walleye 
Sciaenldae 
Ai;ilodinotus grunniens 
Freshwater drum 
1 - this study. 
2 - Burr and Warren (1986). 
3 - Hannan, et al. (1984). 
4 - Brewer (1980). 
1 
x . 
X 
X 
X 
X 
X 
X 
X 
5 - Evenhuis (1972). 
6.- Clark (1941b). 
*· - in print as banded sculpin: 
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Source 
2 3 4 5 6 
·X X X X 
X X 
X X 
X X X 
X X .x X 
X X X 
X X X 
X 
X 
X X 
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Appendix B. Fish stocked bI the Kentucky Department of 
Fish and Wildl fe Resources, Kinniconick. 
creek, Lewis County. 
Year 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1979 
1979 
1976 
1976 
1975 
1974 
1973 
1973 
1972 
1972 
1971 
1971 
1970 
1970 
1969 
1969 
1968 
1968 
1967 
1967 
1966 
1966 
1965 
1938 
1936 
Species 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Largemouth bass 
Muskellunge 
Muskellunge 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Muskellunge 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
Rainbow trout 
· Rainbow trout 
Rainbow trout 
Rainbow trout . 
Rainbow trout 
Largemouth ba~·s 
Rainbow trout 
Rainbow trout 
Largemouth .bass 
Largemouth bass. 
Number 
110 
100 
250 
125 
125 
250 
250 
9216 
203 
390 
2000 
3000. 
3000 
212 
2800 
1000 
2000 
1000 
2000 
2000 
1000 
2000 
1000 
1000 
2000 
1200 
500 
50_0 
1200 
1225 
1200 
-1020 
size (in.) 
9.0 
8.8 
8.9 
8.4, 
7.0 - 9.0 
9.2 
8. 7 . 
2.6 
7.5 
5.5 - 6.5 
8.0, - 12 .o 
7.0 - 12.0 
7.0 - 12.0 
7.0 - 9.0 
8.o - 12.0 
6.o - 8.o 
7.0 - 11.0 
8.0 - 10,0 
7. 0 - 12. 0 -
9.0 - 12.0 
10.0 --12.0. 
6.0 - 8.0 
·9.0 - 10.-0 
8.o - 12.0 
6.0 - 10.0 
8.0 - 12.0 
12_.o - 14.0 
4.·o -"". 5.o 
8.0 - 10.0 
source 
MCFH 
MCFH 
MCFH. 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
Celina 
Celina 
Celina 
MCFH 
Celina 
Erwin 
Celina 
Erwin 
.wythville 
Erwin 
Wythville 
Wythville 
Erwin 
Erwin 
Wythville 
Erwin 
Wythville-
Gatliff 
Paint Bank 
Ashland 
Ashland 
MCFH - Minor Clark.Fish Hatchery, Morehead, Ky~ 
Federal Fish Hatcheries - Celina and Erwin, Tn., . 
Paint Bank and ~·thville, ,va:. , . 
KDFWR· Fish Hatc;:heries -Gatl-1ff Fish· Hatchery,_ Williamsburg 
and Ashland Fish Hatchery, Ashland 
From: KDFWR Fisheries Division reference .files. 
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Appendix c. Fishes of Tygarts Creek, various collections. 
Source· 
F;i.shes 
1 2 3 4 5 6 7 8 
Class ~gnatha 
Petromyzontidae . 
Ichthyomyzon bdellium X X 
Ohio lamprey . 
Lam:eetra ae:ev:etera. X ·X 
Least brook lampre~ . . . 
Class· Osteichthyes· 
Lepisosteidae 
' Le:eisosteus osseus- X X X X· 
Loilgnose gar-
Amiidae 
Amia ·calva X 
Bowfin 
Artguillidae 
Anguilla rostrata X X· X 
American eel 
Clupidae 
Alosa ch;i;:ysochloris X X 
Skipjack herring 
Dorosoma ce:eediami.m X X X X X 
Gizzard shad 
Cyprinidae 
Cam:eostoma anomalum X X X X X X X X 
Central stoneroller 
Clinostcimus funduloides X X X X 
Rosyside dace 
cv:erinus can:>io X X X X 
Common carp 
Ericymba buccata. X X X X X X X 
Silverjaw minnow 
Hybo:esis aestivalis .X X 
Speckled chub . 
Hybo:esis amblo:es X X 
Bigeye chub 
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Appendix c. continued. 
Source 
Fishes 
1 2 3 4 ·5 6 7 8 
H:ibo:esis storeriana 
Silver chub 
X 
Nocomis micropogon X X }C X 'x. 
River chub 
Notemigonus crv:soleucas X X 
Golden shiner .. 
Notropis ardens X X x· X X X X 
Rosefin shiner 
Notropis atherinoides X X X X X X 
Emerald shiner 
Notro~is chqsocephalus X X X X X X X X 
stri1;>ed shiner 
Notropis photogenis X X X X X X 
Silver shiner 
Notropis ·rubellus X X X X 
Rosyface shiner 
Notropis spilopterus X X X 
Spotfin shiner 
Notropis stramineus X X X 
Sand shiner 
Notro~is volucellus X X X X 
Mimic shiner · 
Notropis whipplei X X 
Steelcolor shiner 
Phoxinus ecythrogaster X X x· X 
Southern redbelly dace 
Pimephales notatus X X X X .x X X X 
Bluntnose minnow 
Pimephales vigilax 
Bullhead minnow 
X .X 
Rhinichthl,'.s atratulus X X X X· X. 
Blacknose dace 
·semotilus atromaculatus X X X X X X -x X 
Creek chub 
Catostomidae 
Ca;i;:piodes ca;i;:pio X X X 
· River carpsucker 
Ca;i;:piodes Cl,'.prinus X X 
Quillback . 
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Appendix c. continued. I '· 
Source 
Fishes, · 
1. .2 3 4 .-5- 6 7 8 
catostomus commersoni· ·x X· X X X X 
White sucker .. 
Hypentel:i.um"nigr"icans X X X X X X X X 
Northern.hog sucker 
Ictiobus bubalus X X 
Smallmouth buffalo 
Ictiobus cyprinellus X :x 
Bigmouth buffalo 
Minytrema melanops X X X X 
Spotted sucker 
Moxostoma anisurum X X X 
Silver redhorse 
Moxostoma carinatum X X 
River redhorse 
Moxostonia dugyesnei X X x· X X 
Black redhorse 
Moxostoma e;rythrurum X X X X X X X X 
Golden redhorse 
Moxostoma macrolepidotum X X 
Shorthead redhorse 
' Ictaluridae 
Ameiurus melas X 
Black bullhead 
Ameiurus natalis X X X X X 
Yellow.bullhead 
Ameiurus nebulosus X 
Brown bullhead 
Ictalurus furcatus X-
Blue catfish 
Ictalurus punctatus X X ·x X 
Channel catfish 
Noturus flavus X X 
Stonecat 
Noturus miurus X ·X X X X X X X 
Brindled madtom 
fvlodictis olivaris X ~ X 
Flathead catfish 
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Appendix C. continued. 
Source 
Fishes 
1 2 3 4 5 6 7 8 
Esocidae 
Esox americanus X X X X X X 
~ass pickerel 
Esox masguinongy X X X X 
Muskellunge 
Salmonidae 
Onchorhynchus mykiss X 
Rainbow trout 
Percopsidae 
Percopsis omiscomavcus X X X X X X X X 
Trout-perch 
Poeciliidae 
Gambusia affinis X 
Mosquitofish 
Atherinidae 
Labidesthes sicculus X X X 
Brook silverside 
Cottidae 
cottus bairdi X X X X* 
Mottled sculpin 
Centrarchidae 
Ambloplites rupestris X X X X X X X X 
Rock bass 
Lepomis cyanellus X X X X X 
Green sunfish 
Lepomis gulosus X X 
Warmouth 
Lepomis humilis X@ 
Orangespotted sunfish 
Lepomis macrochirus X X X X X 
Bluegill 
Lepomis megalotis X X X X X X X X 
Lon9"ear sunfish 
X Lepomis fill.• 
Hybrid sunfish 
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Appendix c. continued. 
Source 
Fishes 
1 2 3 4 5 6 7 8 
Micropterus dolomieui X X X X X X X X 
smallmouth bass 
Micropterus punctulatus X X X X X X 
Spotted bass 
Micropterus salmoides X X X X 
La:t9emouth bass 
Pomoxis annularis X X X ·x 
White crappie 
Pornoxis nigromacutatus X 
Black crappie 
Percidae 
Etheostoma b!ennioides X X X X X X X 
Greenside darter 
Etheostoma caeruleum X X X X X X X X 
Rainbow darter 
Etheostoma flabel!are X X X X X X X X 
Fantail darter 
Etheostoma nig:tum X X X X X x. X X 
Johnny darter 
Etheostoma st1ectabile ? X 
Orangethroat darter 
Etheostoma variatum X .X X X X X X 
Variegate darter 
Etheostoma zonale X X X X X X X 
Banded darter 
Percina caprodes X X x .. X X X X. X 
Lo9Perch .. 
Percina maculata X X x· X X X X X,, 
Blackside darter 
Percina phoxocephala X X 
Slenderhead darter 
Pe:tcina·sciera X X X X 
Dusky darter · 
Stizostedion canadense X X 
Sauger 
Appendix C. continued. 
Fishes 
1 
Sciaenidae 
Aplodinotus grunniens 
Freshwater drum 
X 
1 - this study. 
2 Burr and Warren (1986). 
3 - Division.of Water (1986a). 
4 - Branson, et al. (1981a). 
5 - Harker, et al. (1979). 
6 - Evenhuis (1972). 
7 - Turner (1963). 
8 - Clark (1941b). 
* - in print as banded sculpin. 
@ - probably a hybrid sunfish., 
? - regarded as questionable. 
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Source 
2 3 4 5 6 7 8 
X X 
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Appendix D. Fish stocked br the Kentucky Department of 
Fish and Wildl fe Resources, T¥garts Creek, 
carte:r and Greenup counties. 
- Year 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1979 
1976 
1973 
1938 
1937 
1937 
1936 
species 
Muskellunge 
Muskellunge 
Muskellunge . 
~uskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
Muskellunge 
·Muskellunge 
Largemouth Bass 
Largemouth Bass• 
Bream 
Largemouth Bass• 
Number 
220 
200 
300 
215 
250 
535 
502 
414 
833 
400 
2280 
4120 
1000 
4409 
Size (in.) 
9.0 
a.a 
8.9 
8.4 
7.0 - 9.0 
9.o· 
8.6 
8.2 
4;5 - 5.5 
a.o 
.source 
.MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
MCFH 
Ashland 
Ashland 
Ashland .. 
Ashland. 
MCFH - KDFWR Minor Clark Fish Hatchery, Morehead, Ky.· 
• TWo additional stockings are listed in Clark(1941a): . 
2350 unidentified fish in Tygarts. Creek at Leatherwood· 
and an undisclosed number of unidentified fish in 
Tygarts. creek in carter county from the Ashland 
Hatchery. · · 
Ashland KDFWR Fish Hatchery - Ashland, Ky •. 
From: KDFWR Fisheries Division reference files. 
